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Wbiteheiuls has also, in the !as6 ye» or twc^ bectane 

S oblicprc^rty throiigh Freach publications. H^ice» 
etailed aescription oi each can 6e glyen b«e for &e 
benefit of the service- 

The Whitehead torpedo, Fi^. Ito3, con^ts 
shaped envelope oC Steel or phosphoi-bronse oontMmnr 
six conapartments for its directing, and exj^od- 

ing roe<^nism. Its motiye power is compreseed sor; it 
is propelled hy two two-blad^ screws revolring in (VW* 
site directions about the satae axis in order to nentesuee 
tbcir indiyidual tendoncies to produce lateral denatkm ; 
and it is mamtained at a constant dep^ horizontal 
indders, and on a strairbe course by verttcal vues set at 
an ongle predeterrained by experimeut. Tbecfid^modds 
shojid maintain the prcscrib^ depth and stra^ht coorse 
for a disfcance of from 400 to 500 yards at a speed of fcran 
20 to24knots, Thelatesttnodels, morefish-iifceinAap^ 

fuUer forward and with a finer run, have attaised a SMd 

of 30 knots for 425 yards and24 icnots for875yatda- nor 
deecription tbe torpedo may be coni^ienUy dir^ed np 
as foUows: (1) The m^azine; (21 the secret idiatnbs; 
the reservoir; (4) the maohinery chamber; (S) Hie 
biioyanoy ohatnber; (6) the bovel gear chamber-; <X\ flie 
tail. 

The Marjaicn:. —The forward compartment oe nugazine 
conbains the explosivc cartridge and the firing arrax^e- 
ment. The cartridge, Flg. 4, con^sts of a tesiea ei mea, 
I., II., III., IV., ito., of wet gun-oottoD, erf eqnal dik&- 
ness, oontained in a metallic case shap^ to fit tiie 
chamber. The number of disos varies in diBwant modela, 
and a sufficient number of them, countii^ from fnrwaid. 
are pierced tbrough their cenites to rcceive tbo carkidee 
primer. These dises are held finuly m their caee by aa 
annnlar ring of felt /, at its after end. The cazbidge 
case itself is held firmiy in place by a buSer h Of fdit, 
fitted in a circulor Socket attached to the after bolkbead 
of the magazine. The cartridge primer, whnffi is in- 
serted in a tube passing through tbe perfenated disce, 
consists of a series of sm^t cylmders of dry gan-cotiem, 
ccc, contained in a metal case whiiffi is okHM at iis 
end by a disc of rubber r, and at ite forward «ad by s 
counteesunk brass cap, to which H is soldered. Tbe 
forward eylindet of gun-cotton is pi^oed thtoogh ite 
centre to receive a small copper tube e, whuffi is fang ed 
into the brass cap s and clceM at its inner end. Tbe tohe 
reccives the detonating primer. 

The detonating primer, Fig. 5, consists of a braes case o, 
containing (Ximpressed fulminate whitffi is 

K tected frOm moisture by a layer ^ vermilrbn gnmlac. 

o this caso is fitted a cup u containing a pACTSsioa 
cap t and an anvil r. The cnp is pierced aio, 
anvil is guttered toallowthepassageofflOTe. Tbewbdls 
ia covei^ by a cap h to proteci it bom acadmital 
shocks. Thefiringarrangement, Fig. G, is made «p as 
follows: Asmallnght-hiuided screwpropeller L of toor 
bladea is retained inasleeve S, by means of afogscrew, 
K, projecting in between two collars lloa the chA lie 
remainder of tbe sbsft in rear of tbe collars ts aquare in 
section, and on it travels an inner sleeve S*, screwzng 
intoS with a left-banded screw. TheoutersKeereSfite 
into a cylindrical aperture in the stoek T, butss rseroited 
from rotating and limited in trayffi by tbe stnd hure w d 
fitting in the slot at In rear of this rieeve is tbo firisg- 
pin V, held in pdace by a lead safety-pin z, pasring 
through it and tbe sto(& The stow T h» two 
shouldera on which are screw tbreads of oppeoite 
piteh. The inner one screws into tbe br» cap 
m the head of the cartridge prim^, and the outer into a 
boubhing fitted to tise magaeine envelope Ffg. 4), 
Thus, wben the firing arrangeanent is unscrew^ irom Uie 
torpedo, the cartridge primer is witbdrawn widi avut 
the torpedo rendered ino&nsive, Before fitting tbefiring 
arrangement the inner sleeve S' is screwed ba^ into &e 
outer sleeve S nutil the Ing I brings np tq^ainst tbe spirn 
(this contact preventing the sleeve from jamming a^iiat 
the collem f). The aetion then is as foUows ; Xs U»a 
torpedo pos^ throi^h the water the propitier I< re¬ 
volves, causing the inuer sieevo to teaved bat^ akn^ 
the sqnare spindle until its beese brings upin asoe^et^in 
theheadoftnefirii^-pmy. Thetravmof&,thnsarre8tedT 
is taken up by the outer sleeve &, whioh now trav^ 
waid. vitedrawing the square spindle from the ianec 
sleeve. For a short distence from its forward ead tbe 
ho1e through the inner sleeve is circular (see 4). 
Vnieo, therefore, the square spindle recedes to tbia pmnt 
rotation ceases to be tr^smitt^ to the inner sleev^ aand 
the further revolutione of tbe propelJer are of no eSect. 
Contact with the target will now drzve back the Oats 
aleeye S upon the stoific T, and, throi^h the mediam <rf 
the inner sleeve S',* break the lead-pin s, and drive tbe 
firis^-pin upon the detonating primer. Thia firtng 
arrai^fement was first perfeoted m the Model 1886tmpedo, 
but has since replaoed the old percusrion peant m aO 
models. 

The Secret Chamber ,—This chamber contains tbe immer- 
sion regulators. It is juat forward of fhe xetervdh, as 

indicatMin Fig. I, andthetransmittingrodspsasthioneh 

a tube in the latter, which is secnred wi^ an air-t^U 
joint in each bonnet. The puipose of the mechanism in 
this chamber is to control the horiTOntal mddera after 
launching so as to bring the torpedo to a predetesmined 
immeision and keep it there dnring its <% bt, This h 
accomplished ae follows: The small compartment in fitmt 
ofthe secret chamb^ (Fig. 8)^ hae free coznmunimt^cm wifb 

the water ontside throT^h severi apertnrea in ite waUs. 
The pVessure of water due to depth bdow the snrface aote 
agaiost apiston D, bnt the water is prevented frmn get tiog 
bebind the piston by an annnlar diapbragm C ei a™ 
mbber. The motione of this piston, due to mfiecent ins- 
sures of varying depth, are commnnicated to &6 teri- 
zontal rudders by means of the rod r (fixed to tbe ^stm^ 
the link y (pivottcd at:), and the rods f' and inaadi a 
maooer tbat when the torpedo is below its ^uie of int- 


the imsoased pmiMjUie will elevate the rudders, 
aod when it is ahove^ tbe deraeased preesnre will depress 
tiian. Whear the torpedo ia m ite |)laue of immersion the 
fRston is kept in miH pnwtinf» l}y an equOIbrium between 
tbe y csa nre of Hie water aiuf tbe teusioii of three steel 
spDi^ K B, IfiQ dm ^nact, setting op agaiust it thror^h 
(fiteaossbead fi ana tt>e rod e (serewed into the piston- 
stem T). Xo set tbe sprina to Ste desixed tension, the 
cap s (on tbe imi(oa4tea$ is lemovei, and a wrmioh 
meeried into tbe aquare sn^et m in the piston-stem. 
Tomiim the wrendi wiB ecrew Uie at^ T up or down rm 
tberoa and inneasB or deorease the tension of the 
spdngs-opoaitasdesired. The^aaieheadof thewrench 
bae giaduations marbed upon ite faces wbich, coming 
fin^ with Uie facoof tbe piteon-bead, indicate the tension 
ftftiiesprinA Wece tite rueesme of the water the only 
ctmterdfii^birGe iuxhi tbe borizont^d rudders the oscQla- 
tions id tbe tapedo above and b^m ite plane of immer- 
siem wmdd be esceadve and perisaps continoous; for it is 
not alme neenasiiy to tiuow a veeseTs helm over when 
sbe is ber conne, bot to ease the helm as she ap- 
proaebee tiie cooese. Tb Ibis ea& the motion commnni- 
cated to tiie rods ri r^ by tbe pistem P U modified W 
nyottingtbelinkgatstoAB armMof apendulum W. 
Tbepeadnfaxm ie £cee to swix^afaout pivotst, on the ends 
<rf tbe biB^^ L, fized to tiie atvulcf». 

T3tBi«sidtentacticBisasl(dlowB: Soppose the torpedo, 
aftte ite imtial tofaebdow itepl^e of im m ersion 

and puiulud dowssnrd. T^m pmdulum W has swung 
fdrwacd. For tbe nwromit tbe Unk y has pivot^ about 
«, tiie pendoliim forte bmng ^died at 2. Tbe r’ r* 
are Uras foreed aft aaid elevate the rudders. Almost 
iramedrat^-, too^ Ure press ure rtf -water upon the piston a 
moves it aft, and wiUi it the rod r. Thclmk unow^uvote 
about e, and tbe ioda r' r* are foe^ stili further aft. The 
rnddm ae Une “lard 1 ^' nd tbe eScat upon the tor¬ 
pedo te totam ite pointopwanL As this is aoQomplished 
thep mdnlam swii^ gndaaDy reduetng the rudder 

aogieantil, aatbetCEpMob^iutoTOmt upward towards 
ite plui^ the aotkra of the ptetm nas been nentralised 
and thetndrtesarestrainbt. Now the torpedo rises, and, 
the influence of 


Uie pendohnn {gednmraates. The latter being aft and 
tfaeUidipiKvotbi^fortbe timi» about v, tbe ro^ r' r‘ 
me diami furaard and tbe rudders slightly d^ressed 
netendra^tenowtosfeertbe torpedo into its^ane of 
uouMshra znstead of allowii^ it to pass above. This can 
not be accmn^didied at <»c^ boweW, and the torpedo 
pMses above Ito fbas ofimmetson pointed upward. 

TTie picssnic of water vqnn the pistan is now leto than 
tira tenska of tbe snings & and tbey push the piston 
forward, With it uie rod r te drawn lorwsrd, carryzng 
tbeli nk p pivottzng about a Uie rods f rt axe tbns s^ 
fiteib^drawnbirwardandBieiaddeisafe “haoi down,” 
ezeftiog tiim msamman dort to timn tbe torpedo point 
downvard, Aafinste about tlm mdder au^e 

wiUfaegradoallydjmimdwid^the pendnlnin swingiog 
_ rariat It bensnea s«o aa tbe torpedo begins to 
pcintduwnwardaiidle-^fwoacbits plano. Asthet(»p^o 
novrgr» downwmdtbepressore (d thespringssgainstthe 
jastonu gradoally vwirtr^isedly the increasing pressore 
of -wate^ainet tfm, and tiie infiuence <A the pendu¬ 
lam te thos uam aSowed to predrmunate. The latter 
bmng forwac^ Hie ntddeis «e ^wly raised, and tend 
to temg tbe tcwpedo isto zts plane of rarroersiem withont 
petiiiiicbvIim-Tt ' 

'Hrasit willbe aeoi Ibat ^ the eontoolHng infiuence of 
tina raenlianiam tbe vertioa] tmjeckwy of the torpedo will 
be a waveline twivini^ abernat^ sdrave and b^w the 
jdaBeot imraefTMra, wtfia cootinixally deoreasing ampli-. 
teide nntil it becones piaeticaBy etiaight and lies in 
plsiie. As a nmiter of tect, £scavered from aotual 
cDrnSiOsdfSiBfiiBt finee or ftrar oedllabiona are at all 
la^ewhenBte me chanisTa is-wvfil ^jnated. Aftarthat 
tbetnjecteiyisateiqdteaslQ^ as the speed ofthe tor¬ 
pedo B oonsteite. Aa die ^eed deoreases with falling 
yeiBuie dte fa w pedq vteee. towaida toe snrfime. In the 
™awiiig t a aie spriuga of IMt teudoo whieh take np 
shortooroi^alarinotioigofthe pendulum. The lock- 
betwem 7^ and r^, teimcessary on^to nialte their 
coBnectKm thinoA fiie bnlkhead wat^t^hh The im- 
mdaesitf tbe meoiaidsnintlieseoret ch^ber aremauf- 
&ieDt to move imsidBH Uie manerous cranks and rods 
«raiu K ^in g it «iUi dm hinteonted rudders. A device 
called a Steoo mofaw is thec^se interposed, so that tbe 
in^rabes of die regolstors are toansmitted only to a -valve 
indBmsdiiiioy damb a -, and by the motion of this 
-valve angmaitedimpidaeB are teansmitted to the rudder 
roda beyond by means <rf ocsiqiressed sir from the reser- 
TOir. 

Tbe servo imteor,^. ^ consists a bronze barrel C 
bdted to the after buBniead ti the madiinery chmnber 
tm stendatds f, and amtaiau^ a boUow piston ¥ 
indim^iidivmfcsllra valve T. I^eath the horrei is a 
ninle coumuiiicaling -with tbe compressed air. The 
(ast oa F has three aimaltr groervea xxx. The two ex- 
troaoocRs are padnd with nemp pabking, oiled and 
tallowcd, raid die middle taraisof snralei^th tbat when 
thepteton is in ite cerfarans posidnes die groove is s^l in 
oamnraidGBdmnth tbe air^pe E. From this middle 
grcqve tro ifiisraieis ss mndingmiaily, ae shdwn, to the 
ce n t r alytnreofdieMton. Onm^usr side of toezone 
woere these <hsm>eb ddxraeh te another duumel; the 
eme forward e paasii^tDdiesftermtd, and tbe one aft c' 
panngtodraforwatdsidtf the pistem : brthchannels 
^anging dneobon at angles ih the body of the 
nstam m order to icam dirar ze^ednv^ ends. The valve 
Tteof aqaare<aOBMi!^c«,eKsept ati'and5'', where it 

B QimilBr and fite doedy tbe eenfaal apertare of the 

^stamP. TTierolvoetemfipBasesfrecly throughascrew 
c^eindieheaditfdiepEtan, batte limited ih its tiavel 
by two ofilaa aa drawn. in^rnlse cf the immersion 
regolators in Uie sectet chandier is transmittod by the 


rod 1-2, Fig. 8(through abell-crank, the vertical rod I, and 
the bell-crank A, Figs. 8and 9), to the valve-stem b and 
the valve T. Suppose this impulse to push the vfjve aft 
(to the right). The cylindrical part 1' clears tbe channvl 
c', Fig. 9, and the compressed air, fiowing throi^h E, z, 
and 2a', passes the square part of the valve between 6- 
and 5" and flows out through the channel e' to exert its 
pressure -upon the forward (left hand) side of tbe piston I' 
and move it aft. Any air oq tbe after (right hand) side 
of tbe piston can exhanat tbrough its chwnd e, and, since 
l/ has moved to the right, past the square part of the 
valve and aronnd its stran b, into the maohinory chamber. 
If the valveT were moved forward (to the left) Cytho regu¬ 
lators the (fixannel e wnnld ccrammnicate with the com- 
pressed air and e* would exhanat tbrough the Central aper- 
ture of the piaton P and the ehannel n iti the stem B, and 
P would move forward. Thus any movement of the valve 
T resuite in a movement of tha piston P in the same 
direotion, and with groatly increased power. Both atems 
of the pistons are packed air-tight in stuffing-boxea, as 
shown, and the after atem B isaoirewed to the rudder rod r^. 
This rod paases thtt^ogh the bnoyancy chamber and con¬ 
necta with the horizpntal rudders* throi^h the connect- 
ing-rod r*, tho bell-crank b", the cmmecting-rod ri, Ihe 
lever f, the connecting-rod r*, and the Ing u on tbe rud¬ 
ders ; the axis-of the rudders being at x!‘, 

The Jletenoir. — The reaervoir for compressed air, 
^ is made of steel and fen^ed on a mandrri. 
The ends are dome-shaped bonnete B B with outer 
flanges// to fit into the other aectiona of the tor^o, 
To insure air-tight jc^te both the shell and bonnete are 
heated befoie acrewihg toge&er, the shell having the 
greater heat. The screw tbreads are at the aacne time care- 
fully tiimed, Aa a further precautian, the bcranets are 
secured by a number of giuali radial screws a s. On t^ 
after bonnet is a tnyeve t by means of which communi- 
carioD is made between tbe air reeefvoir and tbe main 
engine. The reaervoir te secured to the other compart- 
mrate by means of two lugs 11 (diametrioal^ emposite) 
with befits and nuto and by numeous radial screws 
throughtheflanges. Tbereaervoiriatestedforatrsi^thup 
toKWatmosphereswithoEl pressure. Fiaxseedoil contain- 
inglithaigeis nsed. It penetrates the diatended potes (fi 
the meta!, and when tne reaervoir ia dr^ined after test 
an excellent air-tight coatii^ is left npem tffie inner wiJIb. 
Then the teet for _w-tightoesB h ida^ np toTOatmo-' 
spheroa, the couditibn beiim that the pressure «balT not 
fall six atmoepheres in four noure. In the last few yean 
improvmnent m the qnality of metel haa made it pcesible 
to ch^ge tbe reservem to a muoh higher pressure. 

(3V> 6e eentiiaaed.) 


LAUNCHES AND TMAL TRTPS' 

On Thnrsday, October 30, Messra. Edward Finch and 
Ox, iiimite^ Chepstow, Iramohed ffbm their shipbnQd- 
yatd the itpn screw tiqf Fastne^ boilt to the order <rf' 
Messrs. CfiitisKe and Co, of Caidiff. HerdhnCTrionsaro; 
Lei^hbetween petpendicnlars, 75ft.; bteadth, 15ft j 
depth moulded, ? ft. '6 in. Her machinery (xmsiats <rf a 
pair of componnd eurteoe-ccradenaing engines ; diameter 
of high.preesure cyHnder, 15 ih. ; low.pressnre cylinder, 
30 in.;. strdke, 20in.; working at a boiler -i^eaeure of 
lOG Ib. per aquare inch. 

On the Sril inst. the triai trip texA plaee (fi -the lai^ 
Steel eoreWsleamer Citte de Venexia, buiit for S&sns. 
Lavarello Brotoeis, Gehoa, by Mesaia. C. S. Swao and 
.Hnnter.^Wallsend-on-Tfiie. After wnVmg » senes of 
pre^rem-re .speed ruas over the measuced mile, a fpU- 
speed triol rnii was made from Tynemonth CasBe toNew- 
inggin and bocik, tlm vesad 'mafang an avei^e speed (fi 
IA6 hhots per h(hu^ which Waa consideralfiy m excessof 
the speed gearanteed. The. gencial dimmiaioDs of tha 
steimer are:. tieiraUi, S90ft. ovor all; teeadtlq 44ft.-; 
depth moulded, 38 rt. The engme^ which have been enn* 
structedby theWaUaraid^niwayaadEagineenngCam.- - 

e ny, have cyliodeis 30 m.^ ^ in., and 79-to in duawfiia- 
54 in. atmIiA nnd are capalfie of indicatiiig SSW hbis»- 
powec. The steamsr will carry about 2000 passengtesin 
all. . ' 

The hew Oastle Line int^nediate steamahip DonDe. 
Caatle, wbich has been bniit for Meesra Don^ Garde 
and^ Co. by Measto Barclay, Coxie, and Co., -wrot on 
her triai tnp down the Glyde on Satnrday, tbe 8tb' inst. 
She xan twice between the Okteh.and Gumbrae Ltehts, 
andmaintainedainean speedof knots per hom. The 
Donne Caatle te 4045 tona, and 6000 tona' Sbe 

haa accommodationi for second, and thi^-idaas pas- 


On Monday,''thel0th inst., Archibaid Xienny and SaDj 
Limited, Dumbarton, who hbw oocimy the yud fonh^. 
owned by Messis. A. McMDlan ami Sem, laoncbed a Bte^ 
pad(ileposseiigerboatforf(wmgnownOTai Tbeveasel,whH» 
is named the Petrc^l^ ia 210 ft lea®, 23 ft broad, and 
8ft 3 in. deep, and ia expected to attain a apeed <x 
Ifiknoteper honr. Thevessd was towed noto Gi[«^ 
where she will receive her ei^ines frmn Measra Bavid • 
Rowau and Son. This is the first lannch by Bie oeo i 
firm. 


Gas at Pabib.—N egoHations are^pendintr betweoi^, j 
munKnpalily of .Paria and the Paririan fkanpany p»-| 
Lighting and Heafang by Gas with a view toraiextoBB* a 
of the company’a inonc^ly Som 1905 to 1930 ShomCji 
the proposed extension of tbe numopoly be o6iioede4 ^ g 
company will lindertake tomadearedoctian in^ 1*^(4 
of ite gas. . . 


* These will be illustratcd ia detail in a 
number. 
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gearmgfor diaenga^og thogear clnteh afcanj poinfclii 
the forward or retnm traverse. Tha slids 
whicli the saw-cafiying laddle moves, has s tEaverae 
sUde which fits the Standard. The raising or (owering 
is done by hand thiough a. wixtm and wormwhe^, a 
wire rope carried on suitable carrying puUeys on a 
dmm ; while the exaot lowering or rmsing ad|iistsi^t 
of the saw U done by means of s teleecopicaBy 
oxranged spindle. The driving ia from the main ahaft 
on to pulleys on an overhead shaft carried in beaiins 
acrofis the top of the machine. TJpon this latter sinA 
is a bevel pinion which gears with a bevel wheei 
ported on a bearing aa ahown, this bevel wbeel com. 
mnnicating motion by a feather key to tho wlacal 
shaft which con alide throttgh it. On the lower part 
of this ahaft ia seeured a bevei pinion which gears wilh 
a bevei wheel on to the p^cipal ahaft of the sawi 
portion of the machine. ^e machine U aelf-cmtaine 
and the maasive fromed standud haa a secnre loaa- 
dation piate. 

THE ENGINES AltD BOILERS OF THE 
“BABHAM” AND “BELLONA." 

_Wb rive this week a two-page engraviug, te^etb» 
with other views on the preaent and opposite pages, 
illnstraUng the machinery of H.M.S. Bariiam and 
Beilona. These are aister vessela, and have bem de- 
sigued by Mr. W. H. White, the Director Haval 
Constmction. The Barham has been bnOt at Flwia- 
mouth, and the Beiiona at the Hcbbnrn. yaid 
Messes. B. and W. Hawthom, Lealte, and 
which firm the engines of both vesseis have been 
conatnicted. They are classed as twin-acrew proteeted 
cmisora, and measure 293 ft. in length by 35'ft, in 
breadth. Their armament largely consiste cd 4.7 in, 
quick-firing gnns, in addition to machine gnns 
torpedoes. The propeliing machinery consists of two 
sota oftripie.ezpansioD engines having cyiindera 27 in., 
4(>i in., and 60 in. in diameter, with astroke irf W in 
We reeerve a fnller deaeripMon of the machinery tiU 
the appearance of further engravings, win^ we «haii 
^ve in an early iaaue; meanwhile we wii! («ly tay 
tbat the engioee incinde many Interesting featnres and 
that their perfoimance on tri^ has been mostcceditalde 
to their makers. 

The natural draught trial of the Beiiona took 
in the Nortb Sea off the month of the Tyne on Sttor- 
day, the I5th inst., on the iong conrse between St 
George’B Chnrch, CuUereoata, and Newhi^n CSiiindi, 
a oerMed distance of 9.6 knote, and the speed st^ned 
was aa foiiows; 

Enota 

First nmnorth ... 19.1 

Seeond tun south . 19;86 { 

Thirdnmnorth . IS.SSf lft.46^iota. 

Fourth run sonUi ... 20.38/ 

The time on the trifd was 6 honrs. Tite coabaet 
reqnired 8 honrs, and ali arrangomenta were made for 
the running the full contract time, but a f(^ 
down at ai^t the 6i honrs, the makers wero con^eUra 
suddenly to stop the trial and 6 honrs was accepted. 
The mean indicaied horse-power was 3Sd7 for the 
whole of the 6 houts, a maximnm of 4200 hora« was 
maintained for some time, bnt as 3600 was fte c<n- 
tract natnrai dranght power, it was deemed nnnp.,^^ 
sary by the officers in chaigc to exceed that [«vw bf 
mcffe than a anScient margin. 

Mention has been made of weaknessea in tite ^mo¬ 
tore of these vessela, the Bariiam and Balicua. It is 
oniy neceseary to say that during trial, with. a 
mean a;^d of 19| knots and part of tima 
knota, there was a marked abs^ce oi any vibiaiacm 
whatover, either in the huU of the vessel or Ihe 
aeatings, where local vibraticm is not an uncommoo «ip- 
cnmstance. It wili be seen from the engravings that 
more than nsual care has been ezercued in the 
design and constmction of the seatings for the mig^nes 
by means of strong transverse girdera, fa» which ^ 
Steel bedplates of the machinery are flrmly bolted by 
ccmtinnous flanges and small holts plaeed «doa^ 
together, so marag engines and « bip one stroctare. 
These transverse ghrders are ag^ supported and 
streugthened by iong longitndinalbeisoas running tiw 
fnil length of the engine space. 


AUTOMATIC TORFEDOES. 

AitiomMle Tonedoes, tte WhiUhttid and Boadl, vitk a 
jMiaUed jOewripium of eaoh.* 

ByEnsignJoHJjM. JSlhoott, tJ.S. Navj. 

(Omtimied jVom page 5T4,) 

The Maehineni Caumier.—Neat abaa the reseremt 
comes the rear-oone (F^. 3),t eontadning two comp^ 
ments, the machmeiy chamber and thebwyanoy 
ber. Betwera tbemis abulkheadEbolted toa Saneee. 
The Sange ia rivetted and si^ered to the envelop^ a^ 
the joint between it and the imiidiead ia mn^p water- 
tight by a rabber gasket. To this bulkhead the mo. 
pellmg maebinery ia aecnred. Thia consists of a Brotniar- 


BOILERS OP H.M.S. ‘^BARHAM.” 

OOiraTKUCTSD BT MESSIA. R. AND W. HAWTHOEN, T.b«T.tr^ AND CO., T.TMT-p RB. 





hoo d ot W i iitphfl ad ngiae, a startang vnlTe, andaprea- 
snre wveuas, IVevhnis to 1396 Ihe motor tised waa the 
BntbahoodeBgiiie,b(ttnid>e mod^cf tbat year, and 
lateones, the motor U a ihodi&catioa of the Brotber- 
booAknnwu as tbe-WnrfaApail * 

The Whitnlii ead qig^ oonsists of three cyiinders. 


Model 1885 torpedo and later oneeit is abont font4entlk 
strohe. Tbos as the air is acting ai fiiB 'pressure hi ont' 
oylinder it is acting ezpanrively ih the uexh and ethanit-' 
mgfrom thethird. , . ■ f . . ■ :. , r 

Wb^ the torpedo isiannched fzohLaaabnm^ed fnaie 
. , . _ - — w-.- i—I orateleton tube the worbing of the piatdhs. imd vdves 

^ fixed radiaily about the pitw ia much impeded by the water which un into the 

pdte ahafh wtfh lhmemBiaO d^. apart. 'Within the i cyiinders I ' . 


* From theAonnalof tbeU.3. Office of Naval Entdii. 
snce. 

t See page 573 ante. 


tucnlw m dcBoi B at tiie ^iKAicm the cyiinders the 
Eiain aesDk is fm to le^ve and receivee im impulse 
* “"pBhBdfeadK^^iBdvinsuccession. Tbecom- 
ir is a dnritt ed h riiin i t the {ostops and evocnated 
r mder by means d lltree elide valvea, each 
. * .aepinato deaE S oa the fiwward moe of 

eaoh but aO r^hlated iwaraimte camQkev^ 

tbdtemamdaft. 

_ ThevdvesaanMofacyiiBdikaldisoTofbrcmse.cast 
mmwmeoewifliastoAtesiiyingfour gnidebiades U 2 
aaditd^ bi a imnize deewrU perforated with radim 
pormeawbim|<^iainpoB. aa nnnnlar apeartnre E in the 
valve eheotj «■uHmawatniy wi^L the qrlinder space 
behiiid ttte putme. Bie nive sten ss m two parta, 
aozev^ me iato &e oHwr to aSow adjnatanent One 
p artsm g^ unda ta in the valve stock, as ahown in the 
diawi^^^iile ihe other is t^it and carries a small 

icdlvX meOBmet vttihectanQ. Ihe compreEeed air 
is .admittadiido themacewbehindthe valve diae T, and 
BudntaiBalhe cditact netwaen die valve, the stmn, and 
the eam in aQ poddau, By ttsnoving me acrew cape v 
fimn ont a i da me torpedo the vaives isay be readily 
rmnoved and rw the valve atems set, 

_ Ijn If^ 63 ^ die porilaon shown ia when the 
p t sttm ia ahout to dnnmenoe jts retom strohe and the air' 
iB erhitiiili ag in en tidi n id dtown by the arrowa. 'Vi^en 
tiwmsIanmiacai^ieteditBistninstroleiheoam Q will 
bmve rotated nniil flie vbIvb T, movi^ towmd the main 
^lafh opois ihrough the porta o with the 

ammlar saweUiBe B, gjid oifmifcg tbecampeeeaed air into 
tiiei^iiiidBrfaehiBdtheinston. The eam Q regulatea the 
valve mblaim to eid at ahoat haIf.sttoke. In the 


* l^Msa wq diaD ilhabate iMer. Brotherhood im- 
yyvBB bs taigiiie s .eontinitally, snd they are vety pro- 
nmlystaBiDed in torpedoes ndi maonfactnred at Finme. 
Schwmhmi^ also mea n patraited type of threo^linder 


... e exhanat pipe. 'A littie reservoir D 
is therefore provided for eatm ‘c^ihder. The waten' 
when baoked up thron^ .the cbanoel r, iifta the metal 
ball d, and, diterii^ the reservedr-D, is retaioed theie. 
by the ball Mlii® baoh sgain over the orifice. 

To remedy theevdmthelatestmodda the elide vdves;- 
T are ioade in two perts, as shown in Fig. 12, page 63S. 
When there ia water ih the. cylihdeis it cjth eeoaneiqioe 
obmpr^Lonthrough the -boles «, aepaiate T. and T", as 
shown in the aecoro view, and pasa -cA as indicated I 7 
the. aecows. ' At other timm T and T" are kept togethsr, 
as shown in tlm 6 rst view,b 7 ‘ilieair pressurebdund 
The elide valve is^soat^lindor lelief vidve. 

The piston-rods are fitted in the pistCBM with a bsB; - 
and-sochet joint, aa shown in both Figs. 13 and 14, snd 
attached to the crank ty means of .blocksK!, wi3i fmf ; 
tiiers at each end fit^g in annular grooves g g cut into . 
theinnerface of theonnkwehs. l%e orant hu a eonm. 
^halancep fbiged inonepiece.withit. Tbeorant sip' 
prapeUer shaft are of Steel, the latter beiqg hbliow. ‘ '>e 
air exhausting through itactaasanadditioDalpropdiieir 

foice. The pistOD-rras are also of Steel, and thei^ons, 

cylindara, snd bloeks E of broneo br 

Theoomjamsed siir ia tmned on the maofainetyi^^e* 
ing aTalve,(T, Fig. 15) which wBlbe deacribedfurtliCT 
on, but before reaching the .cyiinders it pssses throngh , 

a pressure govemm (Figa. 13 and 14). The 
T pasaes fiom the stortiiw valno T to-flie govec^ r 
thnmgh the machinery bulkhead, and serves to aecun ' 
the goveftu» to the brikhead as ahown. The govetear. . 
consiattof ahoQowlylintbical alide valveP, ubrc"". 
closed at ita npper end bnt peiforated tadiAiy wiui 
three lowsof aquare .ports.^ 1.4 imacicea opmingijsv 
three annular air po^ e, 1 in. aerosa, wbien ansmum' ; 
cate with theair-mpeT (Fig. l^through the ohanw. ' 
a. Atrestthe valvepOTfa miwdd be sqoarq^omrtli» 
airporte, ^Ppurnthem Ain. on eithmsuie. Tbisimim . 
adjusted byImtho'washezs.w uiider & csp 0 (Fig-mh .. 
npon which tbe.foot of the valve resta. Above tite vulvo 
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CAST-IRON GUNS (CANET SYSTEM) FOR COAST DEPENCE. 

(for Dav^tliati, tee Page €£6.) 

.^^.440. 



TABLE LIV,—BALLISTICAL 


DATA COAST DEEBNCE (CANET SYSTEM); OONSTEUCTED BT THE 

F0B6ZS EP CHANTTBBS T>K T.A H/rRnri’ii!RT}ATn?Ti> ' 












•3 , 



ToMil Lenglh rd 


lac€i r* V 





Lengtb. Bore. 

CSaBber. 

iUflilK'. ^ a 












A-* 

COftfll, 15 cu 

Q. short 

AM 

L50 

16A4 

4200 15A3 

3945 

iiL Ssin 
6.10 1» 

DI. 

U9:S 

BOIK 


t» 15 , 

long 

AOO 

150 

1773 

4500 1674 

4245 

AI6 • 155 

1484 

SUK 46 


«. W , 

sbort 

7.47 

190 

2»A5 

i9eA 

4d9( 

747 , I» 

16AS 

tuoj 80 


i> 19 . 

long' 

7.47 

190 

SSA£ 

9766 211A 

^5360 

747'195 

17&a 

HIO «8 


„ , 

short 

A66 

220 

21A5 

8t6e[227A 

6786 

AOO ’ sfe 

1984 

6W’ 8t 

•O 

.. 22 , 

kng 

8.06 

220 

SS93 

KSe 2454 

6t2t) 

A99 . SO 

2034 

ESOOj 66 


M ii . 

abort 

9.4S 

2I( 

26iA 

sm 21AS 

6712 

ATS 217' 

2874 

59»' 39 

tc 

„ 24 , 

long 

A4S 

240 

283.5 

•209 2674 

67«0 

9.72 24T 

SSL? 

96»; 76 

o; 

.. 27 , 

short 

10.S3 

27C 

297.7 

fseo 2794 

7100 

1941 z:^ 

2334 

sm. A 


27 .. 

lOBg 

le.ds 

27C 

318.9 

HM. 309.8 

7640 

1944 27S 

2494 

SSSOi 8S 


„ S0..i, 

short 

JSM 

80? 

336.3 

S4» 81A9 

7950 

12.36 311 

2634 

SilXll 46 

e 

•• S0 5, 

long 

12.01 

805 

360A 

nse 837.9 

«560 

1246'314 

9714 

K 


r» 32 „ 

short 

12.60 

32C 

3S2A 

»60 .3314 

$429 

1240 33f 

S74 

N»! 59 


„ 32 „ 

loo? 

12A0 

$2C 

377A 

laoo 35A7 

9090 

12.93 836 

8944 

iraoj 96 







1 






Wwrtt of • We^ht ol 1 
ProjeclUft. ChM^. 1 

Iiucial ' of f im 

Velodty. ' Total En^y. : Piate Ptne- 

MaxisiQQX 




: 



• Miuzle. 



Ib. 

89BS4 

kODs. 

4,050 

Ib. 

77^61 

Wal IA 

35| 1944 

kls.* 

0’ 

ft. 

1607 

m. ' ft-tons [m. tos* in. 
491). 13834 42S.i; 642 

17.6 

yards 

I04to 

IW 


4,100 

7746 

8S. 2A45 

12 

1970 

Q7<l| 1871.4 579.7, 8.^ 

il.9 

1A341 

U,2S5 


8,»0 

1514 

7s: 3948 

18 

1607 

400| 27624! 865.8 A6e 

24.4 

11,431 

16,411 


8,»0 

1544 

79 ! 6A11 


1970 

57ol 37424 ! X159.4 11.93 

36. S 

12.965 

114SD 


19409 

2424 

118' 61.73 


1697 

49o| 43464'im4' 1147 

30,4 

t««n 

11475 


I2,»0 

2124 

liu' 8A77 

ssj 

1870 

570: 5381.^18219' 1144 

37.7 

1 A 88 S 

11,700 

38496 

10,600 

3984 

1«! 774^ 

S5| 

1607 

*S0\ 5332.1^1713,6 13.55 

33.0 

12497 

11486 

3A923 

16,750 

308.6 

14o'l93.02 


1870 

570| 74874 2318.8: 13^,3 

411 

1A964 

13,045 

52429 

23,600 

4494 

900110.23 

co! 

1607 

790A7|2448.1 1547 
570 106954' 3312.6' 1949 

40$ 

12.8M 

II 4 A 

52431 

23,350 

44A9 

20o'l6442 

7ol 

1870 

40.0 

1^452 

13,765 

75463 

34,060 

63A3 

29015142 

72; 

1607 

49o|il4694'S549.e' 1A74 

47.6 

IS.OTO 

12,500 

7A8» 

84,M0 

6394 

2902^4 

lonr 

1870 

57(l'15SOA9 laoS-K 8341 

59i2 

15421 


6A6£1 

».300 

7494 

ato.18749 

85 

1607 

490 m3A9l416I.d 2042 

511 

1A013 

1%815 

87423 

39,700 

7494 

S40 26445 

1., 

1870 

57(l;1818A05631.4j 2A47 

64.7 

1^386 

14485 


ci^ht audies to the maia shaft^ scretved isto tbe iralU 
o( the ehamber and enlai^ed at its centre tu «Jl^ a »wJ«. 
throuph it for the shaft A The rods paashij thrai^ the 
baojanoy chamber also through the bevel geae diaiB- 

ber. Thepropellera, besidee being keyed, aresecoredto 
their respeetive shafts by washera tr »■, sorewed ov« 
them. 

The TaeL —The taii of the torpedo consists of two par^ 
the tudder sopport and the raddera. The framer 
ol a conical stock K sorewed on the bevel g:ear eh»intw». 
whioh earries fonr lins, two vertieal, F F, and two hm- 
zontal (not shown), These iins are eithorcnstinoMuieGe 

with tbe stock or rivetted to flanges upon it. Frcan te 
vertieal fins shoesS S' estend aft, and to tbesethevor- 
tical vanes V V are seoored. The npper shoe h^aliig 
«• which fits m a longitudinal groove in tbe t<^ of te 
launehing tabe and keeps the tdipedo npri|^ m lanadt- 
The lower shoe opens to form a frame//, in vhid> 
iemvotted the lever 1 o{ the horizontainiddTO 

The after part o£ the tail consists of a stock K' sriHi 
vertieal vanesV V, which act as the verticaLrudder, and 
with two horizonta! rectangolar f ramee B fi. ia wfamh aie 
setthe horizonta! mddersH. To the outer extremiti» 
of these frames roda are attached which «te^ forward 
and fit in sockets on the emter et^es 0 ! the horizonW fins 
of the forward part By properly adjuetingthesijtzraeie» 
which secure the rods in their soefc^ sutficient 
tioncan be given 60 the vertieal vanee WtoTOnntesaet 

any tendency of the torpedo to lateral deviatioo. Bxpe- 
are always made to determine this eocref^km. 
a !?• '““fbiral strain brought aj*» te sbos 
S S by this method of inclining the vertieal vanes. mid 
sometunes, too, the free aetioc of thehorizontal ruddarada 
isiropeded. AnewarrangementintroduoedbrSdiwarte- 
korf has there^ bpen adopted since 1880, and k ahown 
in Fig. 23. Ou the horikmtal fins of the tafl 
littie vortioal rndders a a, above and below te fins 
in the same vertieal plane, arepivotted at ii, mid areeet 
to the required ai^Ie by set sorews e passii^ throi^ siots 
d d. It will be seen, too, ia the figure tbat te 
is ao longer carried aroond the horizontal miiera. ™ 

Id the tail of the ModellSSO torpedo and earliec 
is the mechanism for stoppin^ after a certain ran, and 
also tbat for suspeadipg the action of the tmrizODtsI ntd- 
ders. The first consiste of the foJlowii^ arrai^«ncni: 
On the shaft of the forward propeller £3 an endlesa saew 
uei^^i^aMothedwheoIwon whose face kastods. 
At each rotation of W tbe stud * engagee the escapemeat 


wlied/W'aDd moves it cnm tooth. T^e wheel W' is 
instesiaedl^tlieeptiivp', »ad hastm its faceastnds. 
^ter a cectmoBnmlw of esoapements ef "W'the stud 

* «**9 la contart wMi te trigger t, and tuming it 
abort teaiosaveaiiseatenotcli « toidease te tene X 
sommiidu^teshaftaildcniitMnnigte speing p nuder 
ampesami. Thie springv aokiig between the after 
fia^ of tebox aDdaeollar on te shaft, causes te 
temecto jpmp tadcvai^ dcaggn^wilAi^ by mesns of 

* ™ 4. lUs, by means irf the conneothm- 

rod e (ng: 17), te bdl^ciaiik i t, and te link et. ndlls 
n^raid te lever I> and «deeas te stetasg valve. 

To Kco^ tiiB ai^Mdos a hcede k inseited in a slot in 
tetani stock, and te «“ drataged lOTwarduntit the 
notam « dn^ over te lor edge « te h(K X. 

ItesWj CEig. 17) mteiodeaS0WBtelever Ltu be 

teown b^ as te torpedo knves te lannchii^ tube 
wiUsmt hin^mice fasn te sta^rang mechanism, bot if 
te Mensnot sci as desoib^ it eao ieadity be.seen 
tet te levwD wilLootl» teown back and te totpedo 
wooldsimi^.Iie vbtate it td! npoB the water. 

Thaeseqonait wbeelWk giadnsced on its face as 
abowDmoider tet it inwbe eet to ^pthe torpedo 
after a nm of any deaned dktonoe. Bjfir to eet thk 
wlied,shoidd no litUe be anila^ maor be obtained as 
ftmCTO; Kbil^^ te meah peteb ^ the ptopters, 
ramos te pmcentagcof slira l^te nmnber of teeth b 
terted W ; divide te dktiiic-e te fewpedpia to run 
l^tetpodiK)^ andte qnotek will be the hmnberof 
te^m te vhsel W wlte rate be traversed by the 
te d^nnd te feriggert Of oon^ te mean ^nteh of 
tm jnopc^lm mura be eaprefiied m tbe same deoomina- 
tiott ae tbedktance toberaa lyOietotpeda 

Tbemediaiiim.br restoteugte action the hori- 
v o pt al niddea k tojnettetbem fnan te raitiai vagaries 
of tependohimdoeto inertia andahote uponlaunch- 
ing. To tes mid an am M bea to tum about tbe axis x 

indepndteof tet^^t, hra attached to it a daw C 
^eate^bwnwaiidatvaapEing^. Also attached to the 
■ n*™ K k a syatom of tods y a, wbsdh, m te machinery 
I «raqihcr .are cimii c ie t e dtPcinBteofiHiathwartabip lever 

ir,Fig.l3, onave>tacilaxk^; teodwendof tbe lever 
teving a flatent', and fittiira into apairirf jawa/, 
Kg. 19, onte verttcslrod L-Tbiatod, therefore, cannot 
moveoiitiltestaid 1, f%. 16, on te wfaeei W, engag« 
tedawCraiddiaesback te arm M and the ro<£ g s. 

latt^ actaog c^on te aSmztship lever, withdraws 
dsfnctiiatnd bran te jawa of te lod I a^ allow tbe 


mmersicsi regulators to act upon the horizonta! rudders. 

Onoe bac^ the claw O k iaoperative, inraply rking and 
f^^g each tame the stnd < mssee it. This atod k . 
adjusted by tomii^ te whed W (throngh the inednBn 
of the propellers) by haud. Its ptoper positioii v«ks, • j. 
with the mode of launchbg and in dinerentraodels. 

The jaw/ is adjostable ^ongtbe rod I, so thst .te 
homontal rudders can be rendraed inactive at :any ii>i£- 
natbn with tbe plane of theb frames. Dms, nra oaty 
can te dnrataon oC their inaotivity be cmtabled^ bra 
their msition during inactavity. sodi 'adinstfute has 
beee found by expenmenttobeben^cialrtf guMfaste ; 
torpte more qniokly to its plane of iiiimer3kra, |Hia SB 
empirioal table isr curve erf indmations f<» differant 
mmels and modee of launohbg is funnsbed. 

In actaial waiteeitis desirablethat a torpedo wludi • 

has missed.its ts^et ^i^neitber bto the. hands(d . 

theenrany ncv float about as a dai^er. To this enda - 
sinkh^ arrsu^ement k devked. It conskts of a bnnte / , 

^ve Z (Fig. 17), fcept sented in te machino^ hoik-. 
head by a spnng F, and having a' rectabgokr gtip’ 

Z', into whick dr^ the hooked etid of a tud p attaabsS 
to te lever 1. The luilvpaases tfaron^ the slotef-a 
bent lever T7fixed npte the axis of the eam loverLef,- 
tbe startbg valve. The uppet arm of.te lever U. beag • i 
a spring of lateral tendency, catohes in one of w two. 
uotcheson theedge of te slot o in te envelopeof.tfie ; 
torpedo. Wbeninthefbrwardnotch,asshow3] iaEig.17, 
the rbd Y is lifted from Z' and the arrangement remsins 
inactive, but when in the after one the aotirai kas ^ 
lows ; Eefore launehing, when the startihg valve k^ose^ v.'* 
the Kp h" of the book a' (Fig. 17) resta upem S. Wan -r* 
the lever L k thrown bai&ward, as the torpedo bnodiei . 
from the tube, the rod Y betng tewn ifk sDon te -st 
hook Vto f^ into the grip Z' of tbe valve. -Unis ’* 
remaina until the end of the ruo, wheo the atopgtBg 
arrangOTent,hy closing the startiira vidve. as bBowbb , 
docted linee, opens the valveZand noods the bDoyV" 1 
chamber, causing te torpedo to aisk. It is safer . t 

practising wifh a torpedo to remove the rod Y entbdf. 
otherwke amktake in sratingit might csmee tbe kraoi , : 
the torpedo. 

In the Model 18^ and later onee the kopplng atnag w , ,, 

ment and that for suspending tiie adionof theharkentk.. 
riiddecs 1^ bo^ trraiareRed ,to the machinray 
The new stopping arrangeaiCTt (Fig^ 20, ^ 
conskts 83 fifiiows; A ratohet wheel A, Fi g. J : ■■■•si 
fixed on a shaft B and tumedby a ratdietX '^oebavf. 
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MODERN FEENCH ARTILLERT. (See j^ge 626.) 
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ibeD 

P«wder cba^ 


bitiilfdoelty 

BtAiiif RKfer, 


gCBHAOrt velodiies i-.' 


»cflQB5«wnv»^- 


tJKS perindiaad per ceaL olj 
orciiXQtaeiice ^ uell ..'j 


- * 

m VTODgin i 



Huft diflereirt aogles 


(* SS-Ce&iime&e &ert€aB. 

g-Oentimptre Loag; Glln. 

DL. 

nrni 

A 

m " " ' 


339 

12« 

S20 

3S&8 ' 

8M0 

. 377« 

9600 

ton« 

moa. 




39.300 

39«8 

89.1» 

n>. 





340 

799.5 

840 

187.33 

S& 

264.5 

120 

ft.' 

«blUh 

s. 




1370 

570 

. fooi-£OQ« 

iBCfactan 





is,m 

^31.4 

8 tt. 

1539 

metrefl 

400 

& 

1788 

metres 

h 1467 

447 

1799 

Sil 

1407 

49 

1637 

499 

104} 

411 

15^ 


9 1293 

S4 

1498 

447 

(oot-tons- 

nAetoHs 




98UA ' 

14.679 

5Z87.4 

11,18« 

34«3s3 

15,188 

4680.8 

10,^ 

SIOOlO 

13«31 

4315.9 

M 8,450 

89sr.d 

1^739 

3943.7 

8,684 

2800JS 

11,684 

3619.9 

343.3 

4aA7 

464« 


31AS 

3636 

48&S 


28S.7 

318( 

386.6 

47.15 

263A 

KOO 

356« 

43.^ 

241.5 

9.4« 

325.4 

39.68 

eeeji 

0.07 

288 6 

3(>.42 

sSiss 

Si 

SL 

S.47 


19.25 

4B.9 

23«4 


17.99 

45.7 

22.33 


16.97 

43J 

21A1 


15.95 

40^ 

13.73 


16.01 

S8J 

18.98 

47« 

ysrdi 

metres 





%843 

2,680 


390 

S«36 

4,605 

4,790 

4,380 

5«3$ 

5,430 


iJBB6 

7,972 

7,700 

8,688 

%9ts 

10,466 

9«?0 



1^543 

11.1W 


0,09 

1A217 

13,000 


1^95 

15.496 

u,];d 

1A012 

1^19 

16«S6 

14,98$ 


Meocentricon .the mainshaft A'. On the <^ipos;te ade 
m the -vhed is » detent Ii', md both ntchet and detent 
srehsldsgiuBstthewheelbytliospringp. OntbeghaftB 
aiKi abaft A is a screv thre^ aod aU^ at its rear 

G, Figa 21 aDd22. Parallel to B is anotber £S 

D,lisving kayed npon it, bat free to dide aloag- itslmgtll, 
»McCor E -with a screw-threaded periphe^ «i%i(di ea- 
jsges tbe th/eads ou B. On the reas face of tbe sector is 
» Btnd H, and on ita upper ed« is al latiA P wfaich 
l^es into the notehedi^tes P'and inaures ^pai- 
fhew ot the sector enc^ii^ the screw diread. X^ed 
on tbe same shaft D ra a lerer d which U connected to tiie 
stnrtiogridre lerer by a connecting-rod F. Wbeathe 
iropeBers are set in motion the eoeentric on A", Kg: 30v 
«uses the wheel A and shaft B to rotate; the setew 
“resdonBcMTieethesoctorEaftuntil thelafehPdearei 
tnesotches in tbe latoh-platee P. Then the levtdviiig] 
am G eomea in cootaet with the stod H on the after &oe i 
«•thssectOT.lHtsitaiidthelevcrriabouttheaaisrrfD > 
«a,auTO^h the raedinm of the conneotii^rod F Kfc tL ' 
dosesthestartingvalye. The sector B then 

'wd doag D nnder the action of the aprine IL vgidh is 
•MCT^ aft and doubled bact orer the roliar ® to seeore 
» the lag c on tbe seotor. When the startine yalve ia 
. as the torpedo is launehed, ^ 5ect<» is latdied 
®»F. Befbte placing the torpedo in the ImzrKjtinr 
^ sector oan be set for a desired run t>y pcabine 
Me ^ing leaf m, Rg. 21, whieb is in oontaet with tbe 
W e, along a longitudinal groore t' in ^le torpedo ease- 
'OPO' The ec^ of this groore ia gradoated for di^eot 
nuu. 

.,ji®olitft B ertendaforwanlof the trhed A- P ig. -rr 
fiiedon its forward eod a pinion a, Fig^ 30 aad 
^TOieh -TOrks the arrMieement for restraining tbe bni- 

■J^^ders. Thisoonai5tsofabronMaectorJ,Rg.S{L 

atjo, and haying a fianm on its peripherj, ^ 

•Kmyottedtoitonastockatj-;araekK. Thespidiw 
5,ir!?. sector always to the tielri 

■M to keep the teeth of the rack aiways xrp ^inst tbe 
iS!i“ ?r ‘J**? apparattis, move the horisontal 

by hand to btw the jaway* on tlie T^stieal lod 
the aangej. Then insert a key, tbrongh a 
“«em the torpedo envelc^ into a societ inalugtcm 


die secte J,;^pashtbBlatterto the Mt. Theflangei 

“'*®“ “d the raek K »-ith the pinion 

^ Ttoboo I ss teis beld immovalue nn^ by the rota- 
dMrf tte pntodler diaft A', tbe raek K, iideaaed tooth 
V •Bdbmed to die ri^it by tbe sioing o, pushea 

mnMoc totber^^xmtiltheflaii^j^feaie the jaws/’. 
iBeOim&cnM mmwtsliaattei csia be ipeuiatcd by the 
l«iS*m«3>Bra3i:,foritshead 
r. tni^ii^apa^iist tbe pnion a rriiei tbe seotor J ia 
famte tbe aic of/ agaged In tbe jsws j“. Tbe 
I am hing -^ve in tbeee late modte is injiitod in the 
iBtemtey^^head, bnt its mode 'of acdtai is unaitered. 

niB fMhnring is ao abtdged, bnt not idberwise altered, 

I dceomtu» (d the HbneU aotcmiol^ torpedo oow beinc 
ma^&dored ft» die Dsited Statea fnaiished ns by Mr. 
F. W. Tery, of die Botdikisa Oidouioe Company- 
(2V> ha eeattasted.} 


- "TicroRiaarCoAL.—AdiamimddrilL'wbii^hasbeea^<n'k- 
ite ^ Konmlmm, Smtb Giraehiid, pes^, at a depth 
of410ft,tlinni^aseama{U^coal3ft. thioV 

BiMWrt SMQgg AitirmrTjiTiiw— lOKfa tV method of 
a nmliil afa^’’aiKAeftoin bo&er and «her furnacea is 
5^ ha^ Amnion tbe Hianies Embaakment near the 


inames JBnnaiUimeLt near the 
Uityaflanidanacbotds. Tliemediodcaiisiatsiii drawing 
tne sniiAn trom the smotebox by a bn, aad ddivcrinc it 
wi* »rter. By jaeans of a rotary 
^odle te mte 18 dnused np into simay through which 
U» smAo passee. lie object ia to wadi the earbon 
paiteies oot of die sbk^ teetber witt the tar, am- 

mam^ al nlpfaiuse aod, md toletuotlmiff^caiebot 
nmsOdB apd modoousgasea. Asfc ascan be judged, 
M attamed, bnt die apparatus U too 

amaU te a teaBy adeqiafe teet Wo understand, how- 
even tbatdie nmnfHmeanbeseenr^i^iedtoaboiler of 

MO bm^power, and diat it has been temd that the 
mcreased amoont rf fod leqnited to drive the ftm which 
pwduc ee the artiScsal dnogh^ is ^ par eeit. of the con- 
uunpuuu. Hie invcatte’s adilinsi - r, . t 

fSieajisde, £.C. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MiDDLESBBOOGa, Wednesday. 
The Cfeerfaed/rim Jfarfet.—Yesterdaytfae weekly mm 
markfitwaav«rydullandnnsatisfaetory. The attendanoe 
small and tbe tone was oheeriess. Very little iron 
chaiKed hands, buyers beii^ difBoult to find notwith- 
standing the lowness of priees. Some merchants were 
very aorious to sell. First thing in the moming businoss 
>'®<»rded at 45s. (kl. per ton for prompt to.b. delivery 
of Ao. sg.m.b. Cievelard pig iron, but only a small quau- 
atj was ^Id at that fignrc, and those whoobtained it were 
inaeeofOTtimate. Astheday woreonaffaireeasedconsider- 
ably, and plentyof NaSmight have b^ bought at 45s. 

notasarulegivemorcthan 45s. 
Middlesb^gh wawanto were ateady at 45s. cash buyera, 
bnt vety little business was donc m them. Grey foige 
ira s^d at 43s., but several seliers aaked rather more 
toan that figure. No. 4 foundry ehanged hands at 44a. 
.???? "id iirioes advajieed 

^htiy, bnt as a roatter of fact very litfle business was 
done. A small lotof Na 3 secured ISs., but that was for 
aroeaalbr^d. Thegenerai^^forNo. 3waa 45s.6d., 
and that pnoe was paid. Middlealmi^h warrants were 
rather better, elosii^ 4.%i, 3d. caah buyera. Tbe hematite 
P^iron trade is rather easier, but a aomewhat better 
demand is reportod from the SheSield dtoiot. Theririce 
however, does iiot imjirovB at ali, teNce.1, 2, audS east- 
eoastbrandsof inaketa’ iron cau be obtained at uCs. 6d., and 
eren less zmght be accepted. 

Xamtf<Mured Iron and SleeK—ln the manufaotured 
on industry tlicre 18 very little new. AUtbe worksJceep 
wan OTpIoyed, and some fanducera have a good number • 
ot ordera on hand, butotbers are rapidly getting throinrh 
tbeir contracte, and are rather anxicns about new w^ 
which toey enienenoe difficnlty in secnring. Oommon 
tere are Of.; Aip-platea, 61.; and ship anglea. 51.17a. 6d , 
all leas 2^ per oent. diaoount for cash. The Steel trade is 
qmet, but heavy rails are in rather better demmid at 51. 
bteel Aip-plates are 61. Ss. to 61. 7a Od. 

Cladand Mineri Wastt.—On Tnesday the Cloveland 
-diners Assooiation made applioatibn to the Oleveiand 
Mm^neta’ Assoeiation for a 53 hours’ week for me- 
chanics employed about the mines, and requeated an 


CleKland ImtHule of Xngituert—A. day or two ago the 
nnnal meetmg of the Oleveiand Instituto of BoRmeers 
tia iield in tbe hall of the Litetary and Philoso- 
teai SocMty, Middlesbrough, the retiring president, 
ii-. Charles Wood, m the ehair. The ohairman 
loved the adopteon ot the annual report, which showed 
:iat durmg the past ycar there had been a ioss of seven- 
membere and e^t new membere had joined, leaving 
decrease of nine. The total number of members was 
ow 207. The halanee-sheet showed Ihe Institute in 
ebt to the aecretary to the extent of 301. lOs. Eight 
ew membera were electod, and Mr. Charles .T. Bagley 
•as eleoted president of the Institute for the ensuing year 
nd took his position as chairman of tlie meeting aniidst 
ml:^, A herffty vote of thanks was acooided Mr. 
/ood for his semces as president durii^ the iiast year. 
he new ijresident said a good many of thcir frienda 
td reoently visited America, and he was sony that none 
theui liad come forward toread a paperontlieir expeii- 
loe. As they Iiad not done so he woold relate some of his 
experiem» m a visit to America in 1886. He was moro 
strook with the iwogress made in the blast fomaoea of 
Aiwnm than m any other branch of the iron trade. He 
pointed out that m Enghmd they were a long way behind 
m tim productum of jug iron. It behoved them to do all 
m their poww to bring themselves in s line with their 
comiKitetore m Anierio». He trusted they wonld eocm 
regam their TOsation. Mr. W. Henry Fryer presented a 
paiCT oa Desi^tion of the Blast m the irfanufacture 
of Iron, which was taken aa read. A diseussion on 
tne paper folbwed. 

SsHt»/? Priee of Sfarea/actured Iron and 
OW,—Ihe report ot Mr. Watcrhouae io oonnection with 
the wagcs sliding aeale arrangement of the Board of Oon- 
cmatiOT Md Arbi^tion for tbe Manofactured Iron and 
Steel /Trade of Ae North of England, has just been pnb- 
hshed bythe^ntsecretanes, Measrs. G. B. Winpennv 
and Edward Trow. The report is for the two monte 
endmg October 31. and r^ulates the wagea for the 
enming monte of December and Jannary. Having 
eollected all mtemation on the sales trf msnufaetm^ 
iron dunng the period under ocnsideration, Mr. Water- 
house certified the net average selling prioe per 
e?°io? 1?^ Os. pd., as oompared mlh 

Oi. IJs. ILSOd. for the preoeding two months, an in- 
PF Tl*® detailed particulare 

Show that i08 tons of rails have been snld at an average 
^ 9-29d., 23,529 tons of pLate 

at oL 19s. /.8Cd., 15,184 tons ofbars at 61. 6s. 8.24d and 
0/82tonsofangle3at51.11s.l2.,'B»d. TotaJs 46,202 tons 

o cwt. Sqrs., averaged net selling price Q. Os. O.lOd 

agamst 41,242 tons 18 owt 1 qr. 10 Ib., andSl. 19s. I1.30d. 
avmuge net sellii^ price last month, Aowii^ aa inorease 
bc^ m quajjty and price. The improvenient is not yet 
sumerent to bring an advance of wages, which are A pre- 
sent on the 6'. ba^ above which they wiU not rise nntii 
the net selling price gets above 61. 2a 6d., or below which 
they wffl not f<dl until it gete below 51.17s. 6d. 


AjjKEiwy iKTnucoKTiKKKTJt. Ran.WAT. — Commis- 
•orYL" “1 ““'7' I appointed to coosider themost feasible plan for a 

»3, yoeeB.6treet, grand trunk railway to connect the northernand Southern 

I uontmeuteof America are about toassembieat Washington. 
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PLOODING OP THE MANCHKSTER SHIP ^ 
CANAL WORKS. 

N.ITUIIE has claimed such honcror as niay sbtach £o * 
-le fiist permaneat flooding of the Manchester Sh^. 
anal. Many sections of the canal are practicslij. 
mahed, and the waUs of the Salford Dochs are com-: 
:eted to water lereh The River Irwell, which rana 
^rallel with the eanal in many places, having in eme ! 

two pointa b^g diverted, overflowed by reason of \ 
'centgTeatstorms ahdiloods, andfiUed the new water' 
a; in soine places to a depthof 30ft. The advanced 
-ige of the Works vdll not necessitate the pumping of 
l the sections, notably the Salford Rock. The Sood 
me on Snnday and the swoUen river gradnally 
^e untii the Salteye ontUng above Barton Bridge,: 
liich has been finished, and adjoins the river at ! 
.‘Stem end, became a amall lake. Notwichstandmg 
is outiet for .the water, the sutface level of the eltc? 
ill rose, and gradnally topped the embaiiktnent at' 
e oert lower section, ponring into and soon filKcg 
c ehannel from which the river bad been diverted ^ 
si above the Barton aquednet, and which had been 
'opared ss the new waterway. The embonkments 
ross the works were streugthened on Sunday; 

• t the water, owing to the oontinned reinfall, 
-Teased in volume and power. At Stiekins Islwd 
ovisiem had been made for coUecting the water 
: the fields sonth of the canal, and passing H 
' gravitation over wooden aquednets to &e 
.ver Irwell on the north side, the water levd bang 
ver than the ground sonth of the canal. The 
sds aoon raised the river level to the ontletoftiie 
leducts and the water passed over to the £dda, 
icre it attained a level resulting in au ov^ow 
the eaisal bed which is here hewn ont of red SHid- 


stme. (ht Snnday m^i tiie water was 21 ft deep,at 
noMi OD Ukraday S6 ft., and on hRsnday evening 
30 fb At the Mancheeto end of ti>e Tranbrd Paik 
wrtioii^ idii^ is seariy finished, a s&tmg embank- 
ment sepanted the eaud bton tiie rtrer which takes 
a faend at tfiat prant, bnt the force of the onrrent at 
tiuB elbov Jia& a loeach ca Monday Btontiog. Soon 
the braach was widdied «sd Uie sectas completely 
fiSed. Ikom Tra^nd Dodhs to blam the whole of 
tbe eutliiigs were flooided and nsanysteam navvies and 
pnmpa sobm^wed, hat <» Wedniaday and Tbursday 
tiie water gra&ally t eH. 

Inader Williama, the enginetr, with pther 
offiaalsof Uie oonpanyajid the r q g c a c ntativea of the 
ctmtractna, have dnce Satnrday been in constant 
attendanee at variona parte ofihew<wkB. TheioUow. 
ingoffidal ^atement nas issned m Mtotday ntoming : 
“»e enpneer^ r^ort wiUx referoiee to the recent 
fioodsia thab so as can be ascertained, no injury 
vdiatever has resolted io the permanat works. The 
ffleater jort <d tiie werk within the area a&cted by 
&e floi^ is eiiher com^cted or 'so nearly so that the 
water wOl he aUowed to restton where it is, and the 
remaining exeavation will be eon^eted by dredging. 
The ManchestR and Salford Rocks bave be^ HUed 
wiUi mter, and tiie former will have tobepnmpedont, 
astheyazenotqnitefinidied. The w^ls M the Salford 
Doi^ are, however, completed above tite insest water 
level, and the ezeavation also benng finished, it will 
not benecesaaty to pomp tbe wata ooA The Mode 
WbeeI IsmAb, whidi are in a vsy forward state, will 
be at once pmdted cm to cconpleticai, whea the large 
sinices there will admit of tiie river to the Man- 
ches6^ docks bebg nin off nearly diy hi order to com¬ 
plete the works. Briow Mode Wheel Locks the water 
wiB have to be pomped ont, bnt tbe work wUl aot be 


: stopped, as the walU are eonsiderably above water 
level. Lower down the river the Warbnrton cutting 
was fiUod with water, but it ia fortunately com¬ 
pleted, and the *water wH! not therefore require to be 
pnmped ont ." On Monday evening the f ollbwing sup- 
plementary roport was issned ; “AU the dama stood 
flnn bctween Stickins tmd Irioni, bnt the River 
Irwell, overflowing the meadows above Stickins and 
finding a low coarse below Dovyhnlme, flowcd into 
the entting between the new locks at Irlam and 
Barton, washing away a portion of a field at the 
point at which it entered" the cutting. There are 
now at Work in tliis length seven oentrifngal pnmps, 
and four aidditional ones will he pnt to work at once, 
and it is expeoted that the water will be pnmped out 
from the cutting and from Irlam and Barton looka 
before the end of the year. Part of the walls of the 
looka are above water-level and will allow of t!ie work 
progrossing, and as the water is iowered by the pumpa 
■ more men will be pnt on each week. No damage has 
ooeurred to the work between Latohford and Ik^ham 
eithor from the gole or the flood, and the men and 
piant which have been thrown out of employment on 
the upper sections will be sent to work on the lower 
part of the canal for the present. There are no loco- 
motives in the flooded outtinga, and fortunately there 
has beenno loss of life.” 


THE TAUNTON ACCIDENT. 

To THE Editos of EseniBEiiiNO. 

SiB,—There is one aspeet regarding the Tounton acci¬ 
dent, of which I have seen no mention made in tho 
numerous letters whichhave appeared in the pnblie press, 
namely, the small, I may say veiw small, loss of life in 
comparison with wbat one wonld espect. Tbe eircuin- 
stances under which the accident oocnrred ali tended to 





THE HOWELIi TORHEDO 
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Balahce-Sheets. * 

S^il^ AloTii. 


— 

October* 

Apii]. 


themaJ imils 

thenoftlamls 







1 13,7fiO 1 


To be«( coQtvned in coal zad 
□K^sture . 


8 1 

1 



io^fumM .. .. .• 






1 1 

1 13,861 


i 

tberoiAl' 


Ithermal 

i 


uoits ! 

cent. 

anitfl 



8,1,66 ' 

58.6$ 

■ T.tM 

1 K27 

„ carried ofl by flue 









duets-of combustion 

By bcftt cajried 00 by %ir in 

1,519 

16.92 

1,I5S 



x,ocz 

11.95 : 

929 


Bp hAAt In^ ic ev&DorftUnff 





and veperheatmj^ motsture 

6S 

0,49 : 

66 

0.48 

By beittloe&bj imperfecti com- 



873 

' ajo 

bustloa . 



^oarboo mixed with cIlDker.. 

dds 

5.02 j 

1,107 

1 

drawnfromCre .. 





txansantted thiougb brick- 
Work, and oDaccoaiitcd fw : 

806 

6.46 i 

2,366 1 

17A7 


18,914 

loaoo 1 

13,661 1 

moo 


* In coagCructiB^ tbese baUoce-s&eets aQ tempentures > 
reckoned rromSS de^. Fabi. 

ScoTwmifer Ahne. 


Dr • 

Xo roceved from boUer i 
flues per i 

To hea( cootained in^r euter- •- 
io^ at cbaan hoI«s .. .. | 

Tu diifereuce in beat god-I 
tuoed in waWr in eouDO-’ 
Duser ai begiiDoiog: and eod > 
of irtal estuaated at ; 

Xo diSerence of heat con-: 
iained in briekwork at be- 
ginnin^ ood end ot triai and 
error w observatiou .. 


thermalnnka 

3Zdl 


Byheat transfeired to water 
csuried oS ia pr^' 
duois of oombuBtioa 
Dy heot esuried ofi in excessi 


By beat carrled ofE in super 
heated steam from moisturej 
mixed vlth coal . • • •! 

By remander, iacludia? beat; 
traasmiited ibrot^b 
work and onaoooTUited torj 


thennal 

1152 


IS.95 

83.65 


tbermall 

aoits. 

1064 


2&88 

8 S^1 


100.A6 I 25SS 100.00 


Whole Apparatui. 


To oalonfic ralue of 11b. dr>* 
coal .. 

To beat coniuned in adr, coal, 

aad luoistore. 

To differenoe in beat con- 
tunedin water in econo*^ 
anser at b^incung aod endi 
of trial.. 


tbermal aoita 
13,700 


ibermal mrita 
18,760 


„ carriedoffinprodoctSi 
of oombnsCion .. • • I 

By beat carried oS in crcess' 


Bybest carried ofE ia super'! 

hcat^ vapoor .. .. I 

By beat lost bj imperfect, 
Ctfabusticm .. .. 

By beat equiraleni of anbonit' 
csrbon.. 

By lost in bo6 dmkeri 
drowa from tviraace 
By renuunder, indudiog heat| 
tranan^tcd tbroagbbnck* 
worK aodaaacooanted for.. 


thermal 

Djitbe. 

9,836 

per 

ceofc. 

66.73 

imits. 

8.304 

per 

53.92 

m 

4h7i 

016 

4.37 

1,120 

8,00 

84S 

5.98 

61 

0.44 

.ts 

9.4« 

883 

6.31 

873 

6.19 

098 

4.99 

i.mf 

7.W 



116 

0.62 

1,230 

8.79 

2,17$ 

15l«S 

1S,9H 

100.00 

14.094 

lOOilO 


and tamed out upon lie floor. As One weighii® was not 
alwaysqaitefiniiedbeforetbenexttraatnrnedout, and 

as tUe hof^ of the aloker w»s not, allowed to empty 
itsdf entiiSy before ben^ reeharged, thra was alwaya a 
..n.n floalang balanos between tbe rate mdicated by the 
diagnun and tbe actual late of firio?. 


Oncommiiiig’-tiiabaIaiK»-ahe^ te tbe twa trials, a 
oonaifenmlo saving is seem to ttaee basa edeottid. tTo 
-nb^ mBst thk saeine be attobotedt Nat to more 
cartfnl firi^ and i^autacm of damposj te tbe beat 
oamedoff inihe wastegases was^reatsr Umn in AjpriL 
Natts-ciB it be te don^ eieqit maeioystijibt de^ce, 
to the mteianiisii tbtec and moving firtiiai^ te tbe 
ios from impafeui uumbmtkm and nobomt crabcot was 
bct Htlte le^ thaw at tho prarions triaL fSb, the saving 
was prittcipaQy dne to toe ttelr famace walls and better 
(soteothn of Ute teraace fnm^ irtieni% &e «^antity of 
beat ket I 7 banamsten thnw^ 4» bnckwoclc was 
mattealfy Kdnced. 

ccattesion dratra frinn the lesulta of the Apnl 
trite aeons, toerefi^ to be eoRte. 


AtJTOMATIO TORPEaK):^. 

AatmwMZe T erfedo a, tke WkSduBd aad Soa^ viitk a 
DelaStdlkterig^oaafta^*. 

By]&ngn JowrlA &Laocjt% TT^Nary. 

(CStehnced fnat pagt SSL} 

Tin geaeral profile cd-toe Hbwdl torpedo is tbat of a 
epindfeof leralntiiai, theafterbodybteKatraespuidl^ 
^ middle bo^ a Ci^mda^ aod the tee body an approBch 
toanogiae. PieieagefoortetinotdfftgihaMesections; 
rite ixte trinte canies riie firing .pra aod its meriiar 
mcan ; riie bead, trhirii ennriea the expltere charge and 
detoiuitor; ritemainseeriao, trfakh canies rite flywheei 
aod saeir geais; tbe s tern secriem, wfandi camos tbe 
dmi^ mechaniam ^t^es 73f and 741). 

Tha Bbm CFi^ 2B arei 37).—In atte to gusrd as oom- 
pteely aa p nwnWi» agaiiHt a* inante^ dist^targQ ol the 
torpedo in haiwflii^ tbe pat a amwi firine nm is so 
arnneed aa to be cootpletdy rentoraUe sma also to be 
attaebed at tee laat nuanaat betee inserting 
riie tepedo in tbe Inmifliin g tabe, nie entiie £ring pin 
stechnnism i^ thtfufure. penoaneste teed in a sii^Ie 
bdllotr te ntae 1717, viridi ia attadted to a pno- 

jeorir^ at rite &Diit eiid ot riie bead by a simple 
bayoite, <v tetted aerev, joint, ao that a seconds 
oo^arene ocoai ytoattateatedetaohit. Astoutateel 
pin 18 riafte in gnides tented in riie nose castum, and 
iB ateteed te a atirme atetil I9> Itishddback 

zn rite anpedpogtion py » ste mdal pin 'whidi seafs 
inatet catriinn^triie pinaod bsais agrdnst the ontride 

thenesa. 13ie<iizteatd<rfriiofiring rte is jrorided 
with Can-dt^ed emragated bema 31, vmeb reoeito the 
isipaat fahnr, and are so diepiid nd sDanged aa to pre. 
vent gfanwng oc ftliding akpBg the ohject stoock vben rite 
«npn^ ie shar^y angidar. ^tefiteoe of tte blov is iti' 
tesided b diear rite tet mtel stcfiite, and thus pennit 
rite firing w to be driven eiotei^ down aa rire deto 
nate ty ue apring. 

Tvo amaO cann 22 an ao piteted «td. mteitained 
by riie anaB flata te » ^ 23. 8^ tiiat noiuntlly tbey rest 
cmainat riie bo^cn the fiiiiig'imiiisttuid^asboulder, so 
tbat it frcnnanyaccrdept riie pn aftecockiag sbocld be 
so atonte aa to Anei» rimate ntetal sti^pn. m coold not 
drire down and ez^ode rim dcitnnslni in front of 

the cteis ia a oiasaiaaii Si, haring prcgeetxnie vbnA rest 
on riie eams, so rite aa toe ineahtoa iapndied to the rcar 
the cuna aze-totned oot dear <ri the dtooldar, leatdng the 
Gring pra dear. llie crosshead ia ia connedaon with two 
smafl piatoiiK 25 25. wiiidiaze hdd tewKdby rite cAm 
^ninga. nm frant «da tbeaeiteDBE «ane ont flush 
wiri t the ante sorte» <rf riie nose arel are «itirely open. 
Wben. after lamichii^ tbe torpedo ntrikew And rushes 
throiKh tbemtv, thedirectpreasarean theeepistons forces 
ritamoateagBznatriisrapingi^intBaiiaeaaingontbe cama 
and tomiag thon bacA rJmn crf the teing pto. which is 
tbmL cofDpfady awnnd for vittaa tte speed of 

rite tmpem beernefi ao rsduusd aa to p^siit *rite j^ton 
sprii^toovetomiBSiBpEeooieof interniSie-pistoas, 
ritOT emneitenc^ rimean» toni inunder tbe riioolder, 
ana rimfiinngpniBagain Inefcnd- fn» ecs^tirm tte 
£ritig|Bn » at aS rinieg |dtete todIiIb. 'The lei^tb.of 
dmfinngpBi pffoJ eatii m ^b^ te drimaosB sbowsvbetbertt 
is-codmd or not; tbe inatan beade bdi% dainly viaUe 
teov at an teies trtieate the esana lote Jte jw rwnot. 
'Wben rim nose ia oS rita bted. riie fioait of Qie interior of 
tbe bead is laid bai% ao rite rim detrmator itsclf may ie 
li^^oat rtf ihe tmindo nnril the lato mmnent. SmrJI 
btes % iiidiniBgsfata^^Iiatein«d,»iepiet6edriitangh 
rie nose and. aie Ite open. ^Riese hma toak inter into 
rin Kdfatv noee ctemln wfaen rim toipedo BS stationaey, 
oa at htv ^»ed. wbkh otecames the leacrve baoyaitoy 
te the tonpedev dnlriiig it and finalfy atoaddng and 
dtonoBg tte diy gnnoteton dtemteor ; so that te the 
to pedo faOa to rnake-a fait it lotes its foiug pin, and 
teiza aod droons ita iMraiator beiiig ihua rmidered 
cmudetdy inoocDOBs. 

IteiTeBiI (Kg&29and3D).—nmfieadsaradistangmsbed 
aa the domlny bead and rim ^faring luad- The sbells of 
both ea» made te a* mn^^teeet te inam Ineaed «id spnn to 
shape and biaced hj stonig r^b A ^ B B at tbe bont 
^td rear eaids. &di te tiieto bi^ ib ^temged dightly 
beymid rite md te the abdi to toim bayimet joint lock^ 
rim fetet esm fte haUmg rim noae^ the rear one ite aociir- 
ing rim nagn aecrite. . 

llm Jiuiinrensj iiiie a heaey voodte Idock CC, 
qoite fiOiiig tbe intefiar speton nte Uote hae a ^iiare 
fide 'eat riwongli ita aaid canyn^ an irao tbr^ded 
bar BB.' B^au this bar ia a eqnaie lead dote £ E. 
Tbe ontte end of toe bar bd^ aqiniied, it is readily seeu 
that ly l iiraiiig zt the Uote is faaeoBed bnte and fortb. 


' Ktei rim AawmI te the ThS. OfBee te Nard Intelll- 
geoee. Um desa^itite te ihe Hnwedaittteidnle torpedo 
manufaotored far the United Statef^ vas fmnisfaed to 
tbe aafhor by Mr. E. W. V^, te tbe Hottekiss 
Ordzmce Compaiy. 


By tbis means tbe torpedo is bajanoed ioagitudinallyl 
wben tbe torpedo is laimcbed, no matter wbetbor it baa 
bucyancy ot not, ics diring mechaniam will keep it at its 
proper deptb. it is-desitable that tbe greatest weight of 
exmosive possible shonldbe carried and also thatitteooJd 

sizik at the end of its run if it ftols to make a hit. Tbero- 
fore with tbe f^htiz^ bead tbe bncyancy is pnctically 
«v2 and tbe torjieda is permanenriy bdancte in tts entirety 
for this condition. Sbr exeroise, hovever, .the torpedo 
mnst not be allowed to siol^ as it wonld be lost. The 
dninmy bead, therefore, is ligfiter tban the Bghtiiig bead-* 
so as to giye about 13 Ib. bn^aiuy. and the lead moteis 
introdnoed in order to keep tbe centro of gravity of tbe 
torpedo in tbe same posltion relatively to the «entre of 
bnoyancy as tbat occupied with the fi^ting bead, Other- 
wise tbere wonld be a dMcrence of lerer^e between the 
two conditions tbat wonld altor die steering adjnstments. 
A siiqde shop adjustment of tbis Idock ia saffirient. and 
znainttens its pla^ nnlees moved by screwing tbebar. A 
complete bulltoead piate sorews water-tagbt mto tbe rear 
end of both beada. 

In the fighting bead the siain part ia coznpletely fiUed 
with wet gon-cotton ; a small water-tigbt chamb» F F, 
fomicd of a aingle piece of diawn topper, being reeeired 
for the dry gun-cotton primer. This chamber is remorable, 
bariz^ a flai^ G G at ite montb whicb seata on tho 
diaphregm Hte,* sczewed across the montb of die fiont 
oasrii^ by means te a riz^ I I screwing down on a 
rubber gasket. A oap K £ covers the primer chamber, 
being btel in place by spring oatehes L B, and formii^ 
also the seat fw the detteator M, wbich is beld in place, 
by the spring oatehes NN. By this arrangezneirt tbe 
detonator may be removed, and as rite dry priiaei is con- 
tained in a thin tin caso, it dso is readily iteioyable, 
Icaving tbe bead with only the wet gnn-totton tearge, 
wbich itstef ia at ali times ^mrmeticsdly seakd in proper 
ahape fcw stowagein a zn^asme, tbe priznrnand.riie deto-* 
nator also stoi^g aeparately m their own znagarines. 
Two small boles 0 0 are driUed throi^b the cap of toe 
primer compartroent and are filled vritb '& substanoe that 
is soluble after long contaOt with the water. As ^ve 
explained, the boles in the nose admit water at the end 
te a riziL The water attates riie cozziptoition. fiUing tbe 
boles in tbe tover, and after a nnmber of bonrs .distoliss 
it out, and so drowns the diy gnn-cotton prizner. 

The Mam Sedion .—Thia section comprises the entire 
cyliudrical body of tbe torpedo and pcrtionsof tbe cnri^ 
part ai etther oni The snell oonsists of three seotiona te 
brass platc, correspemding to the oylindrical and cnrved 
pertion^ brazed, andspun toshape. The seocion isdiosed. 
water-tigbt at botli enas, and contains tbe flywbeel wirii 
its frame, the propcOlcr gea^ and forwara Stotions te 
abafting, and tbe torust boarings. 

The sbeli is braced ^ainst deformation 6r (TUSh^ by bik 
ribbed r ing s. There is a bulkhead ring' 1, 2^wbioh' 

mdaoged.and in wbich are worked thesockets qfabayonet 
jtent, by whioh tbe bedd .is secnred to tbe main ssctidn. ' 
The flange te this ring is tbreaded, and.recezvesacom^ 
plete water-tight bnllmead. As has bten desmihed, 
therois tdsoa complete bnlkbead piate at the reu.ofthd 
headi- Thesc plates naturidly lie on ritber side of riie 
jomt, and when the sections are connected tbey sreooK 
about 7^ iiL apart. The sp^ is so small that any leiut 
that may occur tbroi^h the joint does not admit water 
enough to be of any consequencc, and so long as tbe jtent 
U reasonably tight any, water that may .iie. pefween tbe 
holkheads is relieved frten tbe pressure'dne tb limnersian, 
so that it will not be forced past tbter jpints.. The tor-. 
pedo bas betel sunk to.a d^th of 40 fb. witbont sbowing 
aire sig^ wlmtever te leak^e 

Two inteiincdiate rings 2areiiiserted nnderthebrased 
ioiuts of tbe sbelL - Tnese are simtey plain, Dai^ed,. . 
bronze rings. Two rinn 3 support the midshzp seotnsi, 
and at tbe same.timc lonnapartte riie,areemblagete 
tbe whe^ frame. tbe otherjncznhers te, the frame beM 
two ^texastings 4 (shown'in section Fig. ^ FFiF.Fh 
lomucg thebeuings for the flywlicei, wbich are Wtte 
to the rings. Fin^y there is a rear buBmead riog K 
wbich,' like tbe freot on& holds a ccmplite htilkfi^ . 
and also forms the seata ^ riie.tbrost bteriz^ : It.m; 
impossibletocounect the main and steni sectmia^.a 
bayonet jtent on account te tbe screw shl^a, whidi fe¬ 
rent the twisting neoessary to lock the jtentii^- 
strezmtheniz^ ring te tbe stem section, therete^bm.h 

lip imioh &tg..iBto an xmder vcut in the Sange te fe 

section ring and ia hdd ly sctews S 8 S- Aa this, l<fe 
omnes in the. .compartment oontaioing riie diring, fe , . 
(banism, wbich znust be free to water accesa, it is fe ' 
neeesaary that it sbould he water-t^t. . 'i. 

TheFlpvhetland itt Coaaeetim (Fig.Sl).—Tbe.nyrnw ; 
A A A A is te gnn-sted, drop-fotged and treited smrasiiy , 
to tbe tube and jaeket ftagn^ rf feis. Ithasa^feW ■ 
rim Trith a ateid web oonnecting it to the hub. ; 

to tbe hob and symmetrieally placed on e^ fee g flM . 
web are two sttol mitro whoeU B B wUeh.fer-H^ 
«i mil.r whe^ 9 9, Fig^ 25, secnred to tbe.feer .enda.te 
the screw shafts,-fe proportirarrf geari^ 

-to fonr, 80 that eateisisrewmakeaSOO terteqaoBStoew^;--; 
lOOOof theflywbste. Theaxle of theflywhreJ:^Paa< 
siz^e solidBted axle.-permanently seoiired » ite ,, 

tbe wheel; its bearii^eads restizigonhaird,at^,i(W» c,: 
DBBBinhard Steel beteii^ E E B E, w“™ 
selTes seat in sockets castin «le wiBi tbe tame % 

FPFF. Thcinnerendsof tbebearingB EE^ w:j| 

bodieeof the mitie wheels fateng tbem, are 8fe^*?*.',8 
boidSteelballs G GGG.formii^ balXbearmgston ferr -.A 
end thziist of tbe flywbeel- Thus the wbea m 
■with frictionless beariiigs, ho matter what be-rite feneop;; 
theailewbenrotadng. . . . . ' 

The ooimection between the flywbeel and 
whioh forms part of the lannching gear, is 
the starboard side of the torpedo by “>«•“ -^^55II 
conplinge totbe end of the axle. Tbe rightbMid 
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tlie axlc is aquared and carricspmned on it a Steel 
dn^ H. A iocee clnteh I I is hdd in » stntBng-box 
A K seated in a proioni^ticm of the frameplate wbkilL 
^rs against the aheli of the torpeo, a throu|h-ho!e 
eut in Uie shell and the joint being dosed water- 

hghc. Thislooseclutchlliasoniadeinoidertolreeajo 

f^heei from the friction of the elutoh in the- stnffitw- 
Dox. After spinnii^ up the whoel, the moment thattSe 
motor ia nndutched this loose olatch commenoes to hatur 
ladc, fran ita friction in the etnfflng-box. Thia bringa 
the teat aidea of the elutoh stnds in bearing, and, aa thev 
Meent ndthadeep siope, the elutoh is instantaneonalv 
driven out freeoffliearheel. 

In Of der to preaerve the balance of the torpedo the left- 


^ baod feaiae;^ate is canied oiit to the d>dl in toe same 
I ira7 M the n^t-band <»& 'Hb intaicr ti this roojeo- 
I is Uireaded, snd a lead diei* I, X, is s cretr e d in to 
conuUsiial^ce tbsdntch and BtT>ffif«-box era toe rigfat- 
hand side, By means of thie lead &c ahrae the eniup 
I torpedo is heliuired torasaefaely, farasmmllbGilemtspped 
I dttowh ^ shdl, Siroii^ wmd) a maj be inserted, 

! and mediae xnaTbe s cj e iw ed in moidto miitre dae neeea- 
: anry a41astoimt. Onoe made it imnrans cd itirif 

The soev ehafin iROps nd at tbe bearine 10 (Fig. 
25) secnred to i^ce <d the mitee 9 il b; 

'amortisesndtmion ecmneetuni. l^iaisdoaeto^eyMit 
aay Aew tendea^ in tiie mibe irhed b^ng tisnsmtUed 
totheih^t,and to enaUetoe ^aftsto.be entirdydis- 


I connected from the contents of the wheel frame. In order 
I to neutralise the skew tondency of the mitre wheeis, their 
I shorb axles are held in oioso bearings in front of and 
behiniPtbe-wheela, theae bearings forming a part of the 
whed-fraroe castinga ao as to remain oonstantly true. 
The Borew shafte are CMried atra^ht to the rear through 
the 8, forming a pwt of tbe rear bulkbead xing, and 
widiin whieh are the thrust bearings and a stuffii^-box, 
made neoessary by the proximity of the free wator com- 

K ment. The thmst bearings being placed here relieve 
nitre wheela of ali thrust, and more room is allow^ 
to jnake stout bearings than if they were plaeed for- 
theraft. 

A hroad atout piate is soldered to the bottom centro 
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oi the shoU, to whieh, on tho ontside o{ tha Adi, „ 
Mlted a lonj- stod 12 (F^. 25). The fnnction of this atod 
is to ccntre and ^uide the torpedo in tlie laimchin? tab& 

^ The Goraposition of the thrust bearin^ and etnmn^.bra 
is as foilows: Long aeats a a (F^. 28) are cast is 
with the ^r bnikhead ring, overwEich 9crewc^s&&. 
The shaft is slightly increased in diameter at the p«ant e, 
forroing a seat for the Steel beaiii^ rin? d d, irludl 
has a companion faearing ring e e seateS against tbe 
sleeve. Sted halls lie between these rings, thus fotming 
a ball bearir^. A hrooae spanner claspe eaA of the 
eaps and prevents them from uijaorewing, while at tlM 
sarae time it resiste any tendency to flexnte <k spreading 
of the shaits, 

A™all bconae loose sleeve// is sllpped on the Aaft 
and lies in the stufBng-box section. This sleeve isp«eed 
with holes, and ite ends are pack^. In this way the 
stuffing-boxisformed, and at the the aame timeproviarBi 
xs made ftn- ojling the bearings, for the oil eonang down 
on tbe sleeve passes through the holes and ia al^bad 
and distributa by the paoting. 

The Stern Section,—-The stem seotion is cUvided hy 
a water-tight bnlkhead 13 into two compartments, 

the focward one containing the diving mechanfsm 
and bemg open to the free aooess of water through die 
iiOet holes E pierecd throi^h the shell, Fig. Zt, whibt 
the rear oompartment is elo^ water-t%ht, and is empty 
savo tbe sleeves passing through it. within whidi ara 
the seiw shafts and tuler roda. The rear end rf 'dus 
sectkm ia closed by a oasting oalled the tail-jnece, whkh 
forms in one the butt of the taU and the screw>Aaft 
tubes with their oroas support P. The sorew Aafto ara 
taken in beatb^ in the tobes P, and the sorevir pro- 
p^lers, which are right and left-handcd, are sorewea to 
the end of tbe ahafte, being held fast by end auta whiA 
are shaped oS in long cones to give a £air nm to dte 
water passing the hnbs. The triangular spaces betweeo 
tlm tail body and the sorew-shoft tuhes, are eovMod 
with plates in order to give a fair fiow of water to dte 
rudder and serews. "me small ohambers thns formed 
also give additional buoyancy. 

The rudder I is a Steel lootangular piate completely fiU- 
ing the spac» between the outer ouda of the 8Grew.Aaft 
tnbes. Inthisposition itis secure againstdamagem haod- 
ling the torpedo, and fouling in running, A stout web 
stands atr^ht anglesto the plano of the rudder, ftRming 
a steering yoke, to the ends of which are pivottedtho tillw 
roda 16,16, which in tum are direotiy connected to the 
diving mechaoism. 

The Diving Meehanim (Fim. 32 and 33|.—Tha hnlk- 
head A seprates the rear and water-t^ht oomparbneat 
from the dmng oompartment, both being in the stem 
section. It is a singlc casting so shaped as to redoee 
the wato spaoe to the least possible dimensions oonasttut 
with the workiog of the mechanism, and has a broad 
flai^ seating on the shell to form a stont stiffmung 
member of liis pert. The bulkhead B, whi<* b tlie 
rear bulkhead of the main section, forms with A 
complete wator chamber. The tiller roda 0 O 
pivutted to the rudder yoke and posg inside td sleeves 
through the, water-tight oompartmont and bulkhead, 
their inner ends pivotting directly to their tesnecteve 
parte of the diving mechanism, the upper r^ 
attaohed to the hydrostatic piston E E, and the loww 
one to the oompound lever of the pendnlum FGH. 
These tiUer rods are provided with sorew jimofioiis 11 
for taking up lost motion and r^ulating the angis of Qm 
rudder. 

The forward compartment being in free commiinimtfmi 
with the exterior water the pressare dne to depth at ia>- 
mersionisfuEybomeonthepistonEE. This piston fite 
looaely in its cylinder K K, which is seoured Jo tbe boik- 
head by the posts and nnts L L. The poste are made 
hollow and oonnect with the int<*ior of the eylindee aa 
thatthere is free ^ connection betweenthe spare in Ae 
cylinder behind the piston and the whole air sjiace in tite 
rear compartmenk ao aa to prevent any back prresure on 
tbe piston. A rubber diso eovers the piston and is beld 
water-t^ht abont its edges, so asto prevent water getting 
into tbe cylinder, and at the same thne to c&ee ao 
opposition to the free movement of the piston. 

Near .the f rout end of the lower tiller r^ a seat M M 
ia fastened to it, against which abuts the forwa^ end ti 
a powerful tpri^ whose rear end seats ^aiust a movaUe 
sleeve N N. This sleeve sotews into the r^id main 
sleeve of the rod, and a key may be used on the endont- 
side the torpedo to s<wew it in or out a.^ so ^tei Hie 
tension of the spring which alters the depth o£ immer- 
sion. 

AsBunmthat the depth at which itis desiredto run As 
torpedo is 10 ft., and that at that depth the total pres¬ 
sure on the hydrostatic piston due to the head <rf water 
is 100 Ib. The rudder being held amidships, let the spring 
be adjusted to a tension of 100 Ib. Sinee the tiil«» ara 
directly connected, the one to the piston and the oAa to 
the spnng, it foilows that if pressure of 100 Ib. bebfonght 
on the piston the tcmsion of the spring wiE be K«l«.rv~wS 
and the rudder will lie amidships. Tha will oocur at tbe 
asaumed depth of 10 ft. If' the immersion be less there 
willbelesspressnreou tbe piston and the spring wiE bcdd 
the rudder partially down and so stcer tbe torpedo down 
to its proper depth, and vire verso. The tensiontj the 
spring varies inver^y as its length, whiist the pressore 
on the piston varies iJireetly with the depth. Therefote 
the helm is not thrown hard up or hard down as Ae 
torpedo doparts from ite proper depth, but ifc ia eaced 
over the proper amount to 'tong tue torpedo easaiy to 
its proper depth. * The point at whicih the helm is thrown 
haro over depends upon Ae length and steengA cd the 
spring. 

As a matter of course Ae torpedo will always move 
io Ae direction of its longitudii^ axis, ^^ils^ thme- 
fore, through Ae action of Ao hydrosAtic piston, Ae 


nidder «in be imoo^it to a.mAni posiA»! at the [Kop^ 
d^ A, tto to s pedomoet be bcgiamtalat Aat depth, or it 
wiu conAnte togodown <w 1^ acccmding to Ae direction 
in wiiuA it pc^te. llie psaton caniuA ccsxect Ae direc- 
Am ctf Ae axis of Ae toipedo except aaeondarily. Itis, 
Are^csi^ neceasaiy to infaodnce a hrevy pendulum H, 
anqioaded so as to swh^ io the foro and aft line of Ae 
tcBpeda Vlimieva the axis ot the toipedo dips down or 
op Ae pendolton ewmgs forwSKd or aft. Thelxib of the 
pendcilnm, whkh ts very beavy, is XBOxroted on springt 
0 O 00 its siQiensHjB rod^ so Aat when the torpeoo 
steSces Ae wafre in Ulw fron a bea^t Ae Aock on 
the sa^waAm pcnate wDT not be too sevme. Ilie pen- 
Hirlmn |B flrmnprked to Ae ftoot sstd Ae lower tiller 
rod byaccsnpmmdlevCTF Fanas to incresse its power. 
Aasora that tbe tcyped o is at iis regnired depth, its 
axis hosizontA and xto rudds aroidAips; leave for the 
aKme n t ootvrf ennri i lftr ariiMi the acAmofAe hydrostatic 
jastim utd aasnme Aat from ai^ canae the bow of the 
tcwpe^ietilteddom. ThepoidQfaxmbobatonce swings 
forsnird and in ao dcang pnahes the ialire rod hack and 
foroes Ae nidder np, Ana tendins A Ae torpedo 
to Ae bcnissital a gaiw. 

If tbe tnpedo be pmied away feun ite proper depth 
lin^ and ao kmg as it is leaviiig it, boA piston and pen- 
dolom- woA Ae eame vn^ on tus hdm, and combine 
Acer eSrets to tam Ae toipedo back, bnt when it turus 
back A^ ecBiroesice to wtn agarast ea>A 0 Aer ao as to 
case itgentiy to ite liz^ tbns preventiog violent 

oaollatecm, 

A deaoiptkm ofdus torpedo is scaraely compete wiA- 
ont inetndii^ Ae IsanAhig tabe designed Mr. Elw^, 
tbe smietintendiiut m griiaM- of Ae American branch of 
Ae H^dikiss Oidnaoce Gmipaire; and Ae Dow steam 
turliine Bwtor, by wfakA Ae nywlm^ ot Ae tomedo is 
up.” ^mee dcsgi r frms ara qnoted from 
msterisl nmisbed by bfv- Vety. 

The Geaire Pivot LmneAmg {Figs. 31, 35, and 
—This gesr is desgoed te opm deck emplaoements 
sArae albucrand feeisptexuasii^ Thedisohargetube 
kaftnaax^ bteed toadiUBetexfs’™- greater ti^ the 
latdship diamete cd Ae tepedo. It is mounted on a 
hnrtooadeooe A A, vtaosebaserestscm abedplateB B, 
bohed to Ae dsck, Ae two bmng IwJH tog^her ixy a stout 
(dipringsoAatAeeoneisfreetoravolve. Ash^ow 
gnove s is ent Ae fnU ImgA of tbe tube sdong the 
b otto m of tbe bora to csny tbe gnide stud of the tor^o. 
The rear oid of this tabe is dosed I7 a door D D, hii^ed 
toswinglsterally, its incide edeebmEBconed audgroood 
to dose SO' tight. A stod (xi«)ar £ E, with a tighten- 
11 % scraw F throc^h its ccnte^ is carned ky tbe same 
bilbes as tbe door, Ae free ood of tbe bar being held ^ 
a atont hnssae lo^ 6 6 wbm tbe Anr is oloeed. T% 
locA Ae-docw, itisdosed, AsIch^ is svmigover Ae end 
d tbe bsr szd a few fan^ are ^vmi to Ae tightening 
saewe. 

Two bnss air tnbes S H li U ara aecured to tho main 
tobe lznd^Ileati^ eme <m esch sid^ connected to- 

getbra A tbe frant end by a oose-iupe L The tube oa 
Ae ligfat-hand side, oalled the hriog tnbe, has sciewed to 
ito rear end a small hnease breech-paeee K E, which is 
diamhered to earn aa osdinaiy metsHic cartndra case 
and has a simple toecdi-Uorik L L, in wfaiA is fitted a 
baiBiwr, sesr, and-main sptii^ Ae wei^t of powder 
nsed is less thsn haU a poon^ wiA whiA a disoharge 
qeed <d «ne % knote can bs obtainad te a torpedo 
weigliiiigDeBifySOOIh. The fnmtmdsof both air tubes 
are closed by aseir capa M that may be removed when- 
ever neceaaary to awecp ont Ae tnbes. It will be noticed 
d »d d tbe firii^ Wbe is extended well 


bmndAeeross-ductX Tbk is deoe in order to form a 
loagmcait te lits of wad or nnbmncd granis cd powder 
Aat t^Aeendosiaa will bediiven p»t Aeduet and be 
oac^t and bM in Ais ^ara [oe^uy as s the case witb 
Ae etnder tisp d a loeemotive eogme. 

.The tearesd ^ AeleAbandi^^-caOed Ae compres¬ 
sam iRpet «vmiectei by an dbow niA Ae main tu^ 
Arannd Ae rear of tbe mski tnbe ia secnred a hollow 
atrapH H into wfaub the dbowUf Ae compee^on tube 
«^lens. 'nis waB d Ae tnbe nndmneaA this strap is 
EsercedallaroandwiAsnialiaqiiareporteixit at an angle 
snoh Aat Ae Uast of lur a e atoJ 1 ^ tbe exploskm of Ae 
dm^ will be dirocted Ae doiw Ae Abe £rst, 

iaatesd d being tabendicecAraiAetaiiof Ae torpedo. 
The air pi001110 Aoa ueated m- Ae main Abe drivee Ae 
torpedo onL At a^^ned d ejeetknof about 35 knote, a 
torpedo diaAa^ed ata hc^Atof abontS fk willtake Ae 
wate fnl^ 30 A fmn Ae Aiph side. 

_ Tbe Dow nxAx k sttiehed to tbe main tube on ite 
Mfat sid^ a bole bAig pioeed Aroogb in Ae clutch line. 
The steam {npe O and Ae exhanst pape F, to and teom 
tbe xnotre, ara camed down into tbe mipporAig cone, 
«here a jimction box is made ao that Ae steam pipe gore 
ArowA tbe dedr inside «f Ae eAanst. This junction is 
awivdJed to nsmit the nstm toxsvrdve. A throttle 
valv^ wUb a nsndidiBel E ^ givee steam, which is con- 
tcellGd by aragidatfwvalvo^ akd Arae is also connected 
to Ae ttoottle an —~*i- ont-oS. 

The small baxeis a steam cylinAr, «bose piston pro¬ 
jecto np Aroogb Aa mato tnbe into aa^ filiin g the dot- 
wiy te Ae to r pedo gnide stiid and testoi^astop. Thia 
pistmislieldv^ ly at^ital aetia^ usderneaA it. To 
load Aetepedqinto Ae tobe it is simidy uecerenryto 
pnA it xnnntil ito-gidde stod brings nnsgainat Ais etop, 
and Am dose and fasten Ae do^ ^e dntoh hble m 
the tepedo ia Aen diraeSy in line wiA Ae motor clntch, 
and Ae innmrait Aat Aese cintidies ara Arown in action 
Ae torpedo is bdH finaly against aH movement. 

A kmg rod W W pertoons wod <d dutohing, dls- 
CCTiuBo t iii g, aad The tepedo bdim in ite tube, 

tbe TOwderdiargein^be inarati Xsft the small spring 
latefi X, open tte Ineech, and insert Ae cartridge. It is 
to be iransrked Aat nnleas tbe tc^e&> is cluU^ed np 


ready for spinning, it is impossiUle to cock the Ium...... 

and unless Ae torpedo ia entirely free to leave the tobe it 
is impoBsible to fire. The action of firmg iteelf is auto- 
matic and is controUed by Ae lever Q. Byiraffin?Wi.I 
rai the handle Y the long rod W W ia drara to thl ^ 
clutehing the oiotor to the torpedo amd bringing the lever 

Q into position, so that themovement of elosing t^littie 
breech cocks the hammer. If the throttle vaU-e be now 
oijened, steam ia given to the motor and the fiywheel 
will be span up, it being possible to ael the regulator 
valve that the wheel will run at any desired sp^ of re- 
volution. 

Disoharge is operatedinthefollowingmaiuier: Asmall 
box Z contains an arraxmement by i^ch a smAll steam 
valve may be operated either electrically or by a Gring 
lanyatd. The valve wo^ instantaneoimiy, and admite 
steam into Ae small pipe a a communicating wiA Ae 
stop-pin. Steam coming on Ae npper side Ais Kttle 
piston foroes it down, so that the pin comes d the 
guidestndon Ae torpedo, leaving it olear to leave Ae 
tube. As Ais piston descends, and after wiAdiawing 
tbeatop, a port is nnmaskei^ adinitting steam to tbe pipe 
bbb, fwsamg to the cylinder T T, whose piston ii 
attaAed to the long rod W W, driving it forwari Aa 
the rod moves forward, it first unclutohes the motor, Aen 
cuts Ae steam off froca the motor, antLfinaUy, attheend 
of its conrse, trips tho hammer and fires the cartridgei 
Thus ali the movemente are performed automatically, and 
Aey can only occur in Aeir proper auccession. The 
entire time from pullii^ the firing lanyard until Ae 
torptoo leaves ite tube is but little over one second, most 
of Ais time being taken by the torpedo iteelf gatherW 
movement. 

The Dow Steam Tuedrine Motor (Kg. 31). — Ei^ion 
is communicated to tbe fiywheel ly means of Dow 
motor, which is a permanent attariunent of Ao launch- 
ing Abe. The body of tbe motor ia a emaH cylindrical 
box about 8.T5in. m diaruetraby 4.5iii. m depth. Tbe 
Aeli consists of a bronse caattog a a, having eovers b b 
throi^h-bblted to it, which have projectioas cast in one 
wiA them to fenn bearings for Ae mAi shaft. Two 
Asre « 0 sorew pennanently into the wall of the A^ 
having in tum two smaller dises d d screwed into uid 
formir^^a port of Aem. The interior d the mote is 
Aus divided into Aree Aambe^ of whiA Ae Central 
one, e e, receives the Uve 'steam direct throogii the steam 

pe (not Aown in the figuro), and Ae two oute enes, 

. /, take the exhaost steam whtoh passes out of the 
motor through Aeexhaust pipep. Themain sh^t ihi 
is joumailed in Ae beariz^ formed in Ae covra^ and is 
givemalongitudinalplay, soaa to praimt clutchiMwiA 
and uncIntAing fremr the machine reqoired to be Aiven. 

A aleeve i i eovers the Central part the shaft, being 
keyed to it, but havii^ a slight indepAdent Ica^tndinm 
play, and to this sieeve ia seAred a Steel diso ki, which 
partially divides * the Uve steam ohstenber. Two teonzs 
oises 1 {are also secured to Aesleevo, and it is .Arae dises 
that are revolvedby the action of the steam, transraitAig 
rotation to the Wisin shaft. « 

Concentrio ribs are cut on Ae opposmg faces of Ae 
pairs of dises e e and I f, whiA intermesh, and thion^ 
these ribs a numbec of tu^ular elotnays are ont, A(U 

the statkmary dises bmz^ at an opposite ai^le-f^ 
those on the revolvii^ ones. ' The kve steam enteing 
Ae steam spaces s passes into the space mn and Aenee 
outward between the pairs. of dises Aroogh their slot- 
ways, communicating rapid rotation to Ae revefiving 
dises and shaft by expansien. After Aus perfbrmiiq; 
Work it passes mto Ae aAaust chambers ff and out 
tbroi^h the exhaust pipe.. A passing through tbe.slot- 
ways Ae steam uudergoes seven expanskma. 

Thefuuction of the sted disebi isto balance,the work 
done ly tbe two prirs of di^ since practieaSy tberearo 
two drrvets mounted on a single sh^L Assmne Aat te 
some reason the right-hand disc is drivA haidec Aan tb/ ' 
left.handone. TTieover-preesnrewillfbrcetlieright.hiad- • 
diso and with it Ae deeveatrdoAer dises to'Aertght,aiid 
ly thk rriovement Ae Steel diso pmAilly .oloBra tbe 
rrght.hmid steam entranoe to Ae cfaatcibra m m, opras 
and givra nmre steam to Ae left-hand iM Ant 
antomatioally equalises Ae driviirg force on Ae twore- 
volving dises. . . J 

The tet-hand end of Ae mam shaft ehds in a dlikA 
n, at^ ito joumal o o 'ia free to. move. kmgitiidmal^, 
carrymg the shidt wiA it. The -lonettodinal ciohjmc . 
movementiscommimicatedtQtheshj^tOTAestodn.wldiA . 
Works in a gnide siotont in. Ae stortmg gear (eesFA ' 
35). Tbe rigfat-hmid Ad of Ae shaft jHoieite slighte 
b^ond the Adof the covec of Ae moto^ and ialxdlteed 
to receive the squaied end of an anxihaty shaft wUA 
forms part of. Ae tachometer. . .. 

3%e.Ehwii3'a<:k<>sn<ter.—-Tbeho^ofthesapporti^Ais 
gauge is a brass casting rr, 'wbi^ inner end foona a 
ofilar dasping Ae eiid of Ae onCer Asft bearing, and 
tightened oy asorewboit at r, .The smallbandwMel<i > 

attaohed to Ae aindliary shaft does not bslong to Ae 
tachometer, but is used when ointching up to m^ag» te ,. - ^ 
olutohes. The eap u «, sorewing over AeonterendM 
the support casting, forms a sniill cliambra connected 
wiA Ae gai^by the pipe w.. Within Ais AambraMO 
secured to Ae auxrliary Aaft ia a smaU (ylinder biemf . >; 

ladialAto entthroughitsimilar-io Aendialgindraofa . .. 

turbine wheeL As Ais ylinder is ramdly rotated Asso ' 
Atsforue Ae oS out against tbe sides of An Aamhsr .. « 
wkh a pressure' propo^onal to. the centrifi^sd tera . 
developrf, whiohitoelf is proportionsi to tbe apt are ej . 
tbe speed of rotatioiL Tlie pressure is.cemn rankate 
through the pipe w to the gai^» and acts.on.Aepoin^: 

The aipall oonduit ® a leads toan oil-reservniryjt, whiA ^ 
keeps Aepnmp diamber oonstantly full-,<rf. oiL 
oil onps for suppdying oil to the main shaft beonngs a. 
the motor. 

{Tybecontmued.) - 
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AUTOMATIC TORPEDOES. 

Automobile To^''pedoes, the Whitehead and ffowcll, viilh a 
Detailed Description of each* 

By Ensign John M. Ellicott, U.S. Navy. 

[Concluded froni page 742.) 

PROif fche foregoing desoripfcioiis tliree poiats in favour 
of the Howell torpedo are too eviclent to need comment, 
viz., the greater siniplicity of its mechanism. and its con- 
sequent' inexpensiveneas and osefulnesa in untrained 
handa. Eor other poiats in favour of one or the other 
of these two weapoaa we must compare actual torpedoes 
of successive ^riods and the resulta of their trials. 

The first officiai triaLs of the Howell torpedo were car- 
ried out by the United Statas Torpedo Board in May, 
1884. The torpedo was 8 ft. iong, 14 in. in diameter, 
•vveighed 299 Ib., and waa designed to earry a charge of 
50 Ib. of gtm-cotton. The Whitehead torpedo was then 
in the sixteenth year of its successful career and develop- 
raent, and the popular mode! was 14 ft. long, 14 in. in 
diameter, weighed 560 Ib., and carried a charge of ^Ib. 
of gim-cotton. The following is a comparative Table.of 
these two torpedoes and their accomplishments : 


1884. 


— 

1 Length. 

1 Diameter. 

•a rt® 

Speed. 

Distance. 

Direction. 

Submersion. 

0 0 

Whitehead 

|ft in 
,14 14 

Ib. lb| 
660 06 

■kts. yds.i 
'24 -eoo 1 

Fftir 

1 

i Good 

,12 

Howell 

.8 14 

__ 

. 299 60 

; 8 . 5 ; 83 

Excellent: Very poor 1 

.17 

DiiTerence.. 

6j 0 ' 

201.16'l6.5 567 ! 

1 ! 1 ■ 

Howell 

j Whitehead 

.05 


Thus we see that the Howell torpedo started in its 'com- 
petitivB race with the important advantages of smaller 
size and consequent greater handiness; of much lighter 
weight even in proportion to its size; of a mrrch greater 
proportion of explosive charge to weight of weapon, and 
above ali, in the poaition of an unerring, self-maintaining 
directive force in the horizontal plane. On the other 
hand, its submersion proved totally unrelial^Ie and its 
speed not worthy of contrast with that' of its successful 
rivai and wholly insufficientto make it an effective im- 
plement of warfare. The good points of the weapon 
were, nevertheless, decidedly encour^ing, and- its bad 
ones siisceptible of improvement. Therefore, a year 
later,, an improved inodel was brought out, and exhaus- 
tive trials were made with it in the United States. The 
following is a Table comparing its resulta with the per- 
forinances of a Whitehead of that year : 


1885. 


— 

Length. 

.! 1 

M 

'J 

0 . 0 

1 

0 

•0 1 1 
& 1 

^ j ft 

Direction. 

Submersion. 

• 0 0 

Ili 


!ft; 

in! H). qti 

ikts. yds. 


1 Good 


Whitehead 

iul 

14 560 66 

[25 : 433 1 

Fair 


,12 

Howell 

! 0' 

14,284 60 

|16.6j 200 |Excellent 

' Poor 

.21 

Diflerence.,' 

! 6* 
1 

0^ 276 6 

9.4 ; 233 

HoweU 

Whitehead 

;09 


Here we see that with but little cbange of weights and 
dimensions the Howell torpedo attained a spe^ which 
would have made it formidable at ahort range. The pro¬ 
portion of charge to weight is also improved. The 
Whitehead during the same time oniy shows one im- 
provemeiit, and that a doubtful one—an increase of 4 per 
cent. iu uniform speed over a range shortfened 28 per 
cent. 

The submersion of the Howell was stili poor and its 
speed and range stili gravely inadequate aa compared to' 
that of the Whitehead. "xet ita great possibDitiea of 
improvement were ao evident that it soon pasaed into the 
handa of the Hotchkias Ordnance Company for aotual 
manufacture in Europe and the United States. Since 
I then it ha s been experimented with and ijerfected without 
further officiai trials until the spring of the present year, 
when public trials were held at villefranche. 

Durmg thia period the manufacturers of the Whitehead 
have etnven to their utmost to maintain the superiorities 
of their weapon and reduce its deficiencies, but in the 
latter res]3ect their task has been diffleult, for in order 
,to meet the constant demand for increased speed and 
range, nearly the whole torpedo has to be taken up by 
the air reservoir and the steering and propelling me- 
ohanism. The torpedo has grown cunibersome and awk- 
ward to handle and the magazine space haa been en- 
oroaohed upon. The latter evil ia now to some extent 
counterbalanced by making the head extremely blunt, 
and this is in other ways an improvement, for it brings 
the bulk of the charge, and therefore the force of the 
explosion, nearer the point of impact, and, it is further 
claimed, enables the torpedo to glance under a net pro- 
tection. Tltat it would reach and explode againat the 
ship’B side after accomplishing thi,s last feat is extremely 
doubtfuL 

The following is a Table comparing the performances 


* Erom the Annual of the U.S. Office of Naval Intelli- 
genee. The description of the Howell automobiletorpedo, 
manufactured for the United States, was fumished to 
the author by Mr. E. W. Very, of the Hotchkiss 
Ordnance Company. 


claimed for this type of the Whitehead with the resulta 
of the latest trials of the Howell at Villefranche. * 


1890. 


— 

Diameter. 

Weight. 

(J 

XI 

0 

Speed. 

S 1 -i 

11 1 

s i' . ft. 

C I 

'i 

s I 
^ ! 
«f 

l&t' 

6 S-» 


(t. in. ' Ib. 

Ib. 

kts.! 

!yd8.; i 



IVTiitehead 

11.6 17.6 ■*725 

110 

29 : 

487: Fair 

Good 

‘ f.l5 

Howell 

9.8 14 1419 

UO 

21 1 

300 Excellent 

.. 

; .21 

Difference.. 

1.7 3,6 i 366 

l i 

20 

l 

8 

137 HoweU 

0 

. .07 


* Estimated; certainly not less. f Estimated; certainlj-not 
(freater. 


Here we see in the Howell another increase in length 
and a considerabis increase in weight, but a correspondmg 
increase in weight of charge. In the Whitehead the 
length has been shortened, but at the expense of a large 
increase in diameter and weight. It is significant to note, 
too, that although the head of this torjpedo has reached 
the extreme^ of bluntness, the proportion of explosive 
charge to weight of torpedo has only oeen pulled up_ 3 per 
cent. This is apparently as far as this weapon, with its 
. present mechanism, oan be improved in its proportion of 
charge to weight. It is also apparent that, while the 
Howell torpedo has attained a unifonnity of submersion 
equal to the Whitehead, the latter can never, without 
adopting the prinoiifie of the Howell, attain that eertainty 
. of rectihnear motion in the horizontal plane which is one 
of the most vital elementa of success in a missile of destruc- 
tion. On the othor hand elements of equal importanoe 
: are speed and range, and _ the Taljle s^hows us that, 

: although the Howellhas attained a very efficient average 
spe^ iqr a range of 300 yarda, it is stili conaiderably 
behind its rivai in bqth recraisites. There are some points 
not shown in the Tables Troich are worthy of oarefuf con- 
sideration. The apeeds given for fche 'V^iteh.ead are uni- 
form over the distances set do^vn beneath tbem, while the 
speeds for the HoweU are the average speMs, the velocity 
of the latter steadily decreasing from the moment it is 
discharged. This uniformity of speed is claimed as an 
advantage for the Whitehe^ Be that as it may, it is 
really a necessity in order that that torpedo may mamte iu 
its submergence and direction. The moment its speed 
begins to decrease the torpedo rises toward the surface and 
its eonrse beoomea erratio. 

Another TOiisideration, too, against the Whitehead, is 
the posaibility of its air reservoir being exploded, ^fore 
the torpedo is launobed, by an .enemy^s shot.. When 
it is reoollected that the pressure in this reservoir ia over 
1000 Ib. to the aquare inch, and that the eoncussion might 
also explode the charge, the magnitude of suoh a disaster 
can be appreciated. 

In order to obtam its speed the fiywheel of the Howdl 
has to be “spun up ” to 9000 revolutioha per minute by a 
machine sepa^able from the torpedo before launching, and 
these revolutions must be maintained ^ the extemal 
machine during auy delay in launching. The "Whitehead, 
on the other hand, is in a state of constant readiness to be 
launched. This ^vantage in favour of the latter is lesa 
apparent uixju olbaer inyeatigation, however, for although 
it takes nearly two minutes to obtaah 9000 revolutions 
per minute on the fiywheel of the Howell, a very appreci- 
able interval in battle, there wiH ahnost always be much 
more than two minutes wamii^ of an approachlng oom- 
bat, and it has been easily demonstrated tjpat the rotation 
can be maintained for an indefinite period, thus pl^ing 
the torpedo in a conditionof constant readiness for a ffist 
discharge at the opportune moment. These opportune 
momenta in battle are but momenta, and the intervals 
befcween them will no doubt always exceed the time neces- 
sary to “spinup” for ^other shot. On torpedo boats, 
the disadvantage of this preparing'interval disappeara, 
for,after a first discharge of the ready torpedoes the boat 
would nevOT remain under fire of machine guns to reload 
and try again, even if it took but the time neoessaiy to. 
insert the torpedo in the tube. 


SUBAQUEOUS FOUNDATIONS.t 

By Walteb Robbet Kinipplb, M. Inst. O.E. 

(Gonduded from page 618.) 

Lecturb II. 

I HAVE in the sea wotks for which I have been engi- 
neer, carried on the monolithic system ; thus at Girvan 
Harbour, Ayrshire, where I eonstruoted a sea pier and a 
groyne, together about 1200 ft. in length, and both were 
solid throughout. On Eig. SOJ is shown a seotion of the 
South pier founded at 17 ft. below high water, ot 7 ft, 
at low water. The portion below low water was first 
constructed within a piled trench, the concrete for which 
was deposited in situ after being ailowed to set for a 
shorttime. Owing to the great trouble experienced in 
keeping the Joints in the sheeting piles and the lining of 
fiooring boards, even when eovered with' canvas, cernent 
tight, and preventing the mould from vibrating during 
heavy seas, I abandoned timber framings altogether, ana 


* The model tried at ViEefranche differs in many 
minor details from fche one described in this article. The 
latter has not yet bad an officiai trial. 

t Two leotures delivered before the Royal Engineets’ 
Institute at Ohatham. These leotures have b^npublished 
and copyrighted by the Royal Engineets’ Institute, and 
we are indebted to the Oommittee for special pennission 
to reproduce them in Enoineebing. 
t See two-page piate of issue November 21, page 616 amte. 
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used handy-sized dovetailed concrete blooks (see Fi» 10 
and H given on page 516 ante), which answered 
ingly well, and these, together with the backing and 
groutmg up, were all executed without further ^ubk 
or nsk. A fine concrete of three to one was uaed to back 
up fche blooks, and the hearting was of four to one fine 
cernent concrete, with as many blooks of stone, or broken 
boulders, as could be inserted into it,- having jointa of 
fine cernent of a few inches in thickness between eaeh 
block. 

In Mr. Vemon Harcourfs work on “Harbours and 
Dooks,” 1885, under the head of “ Oonsfcruofcion of Super 
stnioture,” page 114, it is stated—“the lower coi^s 
of fche superstructure, being laid below low water 
rannot be cemented togetherj” and again, at page 
116,— below low water no means could be uaed for 
fillii^ up crevices, and the waves rushing caused a com- 
pression of fche air inside themagain, at page 126— 
‘■When the bottom is several feefc below low water it' 
entails both the cost of building under water, and a’lw 
the weakneas of uncemented blooks and at page 127— 
"fche weakest part of an uprighfc wall founded below low 
water is close to the level of low water, where the un¬ 
cemented blooks are liable to be foroed out by fche wavea 
compressing the air through fche joints;” and, on the 
same page, as to the “ Hmits of application of fche upright 
wall system, ” ‘ ‘ the enhanced expense would preclude the 
ereotion of an upright wall in deep water. ” “ The greatest 
depth in which an.upright wall has been founded is in 40ft. 
of water at Dover, and the great cost in this instanqe does 
not fumish an inducement for imitation elsewhere.” From 
these quotations it would appear that no attempt by other 
engmeera than myself had, up to 1886, been made to 
cernent blooks together underwater. Now, in the system 
I haveinaugurated at the Hermitage Breakwater, Jersey, 
not only.l^'the upright wall system been executed in 
60 ft. -fkfc high water, and 20 ft. at low water, at extreme 
spnngs, but the whole pf the rubble foundaticm bed, for 
several feet in thickness, has been cementi into a solid 
maas, in addition to the whole pf the blooks having bmn 
cemented together under water from fche foundatioh up-’ 
wards, and, further, the whole o£ their faces have grboveS' 
and proiections, which render it next to impossible for 
any of the blooks to become dislodged, even Mould they 
noc be cemented together. These improvementa have, in 
faot, iftitan end to most, if not the whole, of the lisks oC, 
failure which hitherto seem to have been, from some cause 
or other, alm(»t inherent in every metlwm of conafcmction 
yet used, more esbeoially where blocks bav4 laid 
diw imder water. y- ■ 

In order to rtiake sure and to give confidehce, if pos* 
sible, to those who, up to 1882, had doubted my sysfc^ ■ 
of grouting—and I am sorry to say almpst ev^engi- 
neer I know stili doubts it—some experimenta wre 
Mrried ou^ under my direction, byMr. 'William Smith, 
harbour enmneer, at Aberdeen, in July, 1883, and also by 
Mr. G. H. Spencser, at.St. Heher, Jersey, in November/ 
1884, to ascertain whether the system'of grouting I had 
adopbed for the bed and jointa below low water of the 
face blooks at Girvan, migbt beadvantageouslyextended. 
At Aberdeen, a timber box, 6^ ft, long, 12 in. wide, and 
4ft. deep, was fiUed with round smooth shingle, and 
pieeea ot whinstone, from 1 in. to 4 in. in diameter, and 
was lowered tp the bottota of the tidal harbour in a 
depth of 18 ft. -at high water of spring tides, and having 
a wrought-ux)n pipe 3 in. ,tn diameter^ the lower end « 
which was inserted into the box for.about 12 m.,'andloi^ . 
enough forits upp» end to stand a few feet aboye 
water'ievel. At high water a very thiok 
posed of four parts of n^t -fine Foitland oemettt CM^,, 
one part of Sheppy cernent, waa . poured 46wn" the ; 
in sufficient quantity tpfiU up the whol6!;bf the-in^- 
stioes. After - twelve dayS the box df cdncrpte,' ' 
weighed nearly two tbns, v^as actually hffcedbut ci^^ - 
water by means of the Si -in. 'pipoTilDne, alfch^gh .« 

only inserted for 12 in.; had beranie so^firmiyrbeifiented/ 
into the conofete'as to admifc of this faeing dbne. AW 

remoVing the sides of the 'boir, the edporete was fpund; 
to have a. smooth surface, apd tb bd perfectly solid' 
throughout. , At JerSey^ttwo eipmdihents were Jfiadf : 
Mr. G. H. Spenoer, in November, 1884, ufid» niy 
tion. First, a box of about .6 fC cube ,.^'s'filled "(Hth % 
shingle, anda 'gas ffipe-of li in. dianieter 'wm: fn^erM ' 
18 in. into it, and when the 'tide had risett 20 ffc<-a|dy®.tp6 ‘: 
box, thick neat Fortland «ment grout was potired dt^'- 
the pipe. On opening out the box, its . cpnfcentlrW^ 
founa United into a smid maw, intn the gfaih-pf^^ 
rough aawn timber qf the box imprihted upon the 
of the opnCTete, 80 oompletely haathe -g^Ut ffil^ «p .eR ; 
the interstices of thebox.' Second, ab6x of2ft, cubbjPd^d ' 
with shingle, waiBuspended in a depth of 60 ffc pf ; 
in the strong tideway just outside pf fithe^ DittlerlUiWI!* 
A thick grout bf Poithihd c^ent.was^-poured thibU^^: 
tube rea^ng nearly dqwn tothie bottom <^lhebQX,'^»“^ 
United with theshingleintp.hoohcfete bioek/ Tfaeblookt 
is here on the table, apd i^re^ly the wrebt blwkj^of my 
newsystemof eonatnictingsubwueouBfouiidatitrtiSibg*^, 
depths of water, and, as faras lcan judge,'lt can bedw*, 
with equal success in 200 ft; or 300 ft, of watPraSip oOr^/ 
of water. The block is hot ao petf eot ak in the w 

riment, owing to the'bottom .zino tubing being crush^ ., 
by the weight of the ifon -tubing- aboVe,.whi<m.’*filbWW 
the grout to escape; the failure, howeyer, w^;pn^ pa^ 
tial, for onp-half of the block was thorpugbly'sphui 
had.Sharp arrises. 

These experiments eonfitm thpse I madS.^i^;386fr_8, in 
endeavouring to prove the fessibility of pep^ehtingshiogW, 
together in fpundations at ^eat depths, groutmg ig M' ' 




See Minutes, Inst. O.E.,'Vol.’lxXxvii.;AS86:87, p- 
t- Mr Kinipple has sinee present^^thhi jbhm to W- 
luthorities in charge-'of the Royal:Eng^nee:re'.MfiBeuiB.«, 
Iffiatham. ^ ...■■. iv' 





